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Dear Mr. Evaps:

Please find enclosed the Baseline Environmental Report which summarizes testing performed during
1992 at Richmond Power and Light Whitewater Valley Generating Station Unit No. 2. As required
by the Environmental Monitoring Plan (EMP), gaseous emissions and liquid and solid process samples
were measured for their respective parameters. Gaseous emissions included the measurement of
particulate matter (PM), nitrogen oxides (NO,), sulfur dioxide (SO,), carbon monoxide (CO), carbon
dioxide (CO,), and oxygen (O,). Analyses of solid and aqueous samples included the determination
of alkalinity, pH, sulfate content, and any detectable quantities of metais, organic compounds, and
volatile organic compounds (VOC).
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1.0 INTRODUCTION

In 1988, the Department of Energy (DOE) was provided with federal funding to cost-share the
design, construction, and operation of the Clean Coal Technology (CCT) projects. The intention of
these projects is to demonstrate the feasibility and effectiveness of technologies capable of retrofitting
or repowering existing coal-burning power plants so as to reduce air emissions of sulfur dioxide (SO,)
and oxides of nitrogen (NG,). Under Round III of the CCT project, the Limestone Injection into
the Furnace with Activation of Unreacted Caicium (LIFAC) project of LIFAC-North America
(LIFAC NA) was chosen from among 48 other proposals to demonstrate its innovative technology
to reduce SO,. The Richmond Power and Light (RP&L) Whitewater Valley Generating Station Unit
#2 is the host for the LIFAC demonstration project.

LIFAC NA, on behalf of RP&L, sought and received from Indiana Department of Environmental
Management (IDEM) a variance to operate Unit #2 for the testing performed during the different
project stages. The variance requires specific compliance tests to be conducted at milestones
identified in the variance request. In addition to the compliance testing, the project also requires
supplemental monitoring to be performed. As defined by the Environmental Monitoring Plan (EMP)
for the LIFAC project, the supplemental monitoring is performed to identify and characterize
potential environmental and health impacts of the project, both on-site and off-site. This monitoring
may include, yet is not limited to, measurement of processes, feedstocks, operating conditions,
discharges, and ambient environmental conditions. This supplemental monitoring focused on the
measurement of coal feedstocks, boiler and generator operating conditions, gaseous and particulate
discharges, and solid and aqueous process by-products. Measurement of coal feedstocks included coal
analysis and feed rate to boiler. Boiler and generator operating conditions were recorded on
operator log sheets. Measured discharges included total particulate matter, nitrogen oxides (NO,),
sulfur dioxide (SO,), carbon monoxide (CO), carbon dioxide (CO,), and oxygen (O,).
Determinations of alkalinity, pH, sulfate content, and any quantities of specified metals, organic
compounds, and volatile organic compounds (VOC) present in the process liquid and solid by-
products were made.

Supplemental testing was performed on September 2, 1992 only, and concurrently with the
compliance testing for that day. Testing was performed during the baseline operation of the process,
that is, during the post-construction phase and before any on-line application of hardware or
limestone absorbent that would normally be utilized by the LIFAC process.

The September 2 test program fell within the third quarter, however, no quarterly report was
submitted for this quarter. This baseline report serves as a summary for both the third and fourth
quarters and for the 1992 year.

LIFAC NA is a joint venture between ICF Kaiser Engineers (ICF KE), located in Pittsburgh PA, and
Tampella Power based in Marietta, GA. Keystone Environmental Resources (KER) of Monroeville,
PA was retained for the execution of the testing conducted at the ESP outlet. Project personnel
conducted the simultaneous testing at the ESP inlet. Although contacted as directed by permit and
test protocol conditions, a representative from IDEM was not present for the testing.
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2.0 PROCESS DESCRIPTION

The LIFAC project involves the installation and testing of the LIFAC system on Unit No. 2, a 60
MW tangentially-fired, coal-burning boiler. A schematic of the system is included as Figure 2-1.
LIFAC is a retrofit flue gas desulfurization technology capable of reducing SO, emissions in the
range of 75 to 85 percent. The system utilizes limestone injection and a unique activation reactor
with a humidification process for effective SO, removal. Various types of limestone will be used
throughout the demonstration project. The pulverized limestone is pneumatically injected into the
upper regions of the furnace using the already existing injection system. Here, the calcium carbonate
(CaCQs,) in the limestone breaks down to form calcium oxide (CaO) and carbon dioxide (CO,). A
portion of the sulfur dioxide (SO,) and sulfur trioxide (SO,) present in the flue gas chemically reacts
with the limestone constituents to form calcium compounds calcium sulphite (CaSO,) and calcium
sulphate (CaSO,). Subsequently, the flue gas, carrying along with it the calcium compounds and
unreacted CaO, then continues to a unique piece of equipment known as the activation reactor, a
cylindrically-shaped vertical tower located between the Unit 2 air preheater and the ESP. Further
removal of the SO, is achieved by the humidification of the flue gas as it enters and passes through
the activation reactor. The addition of the water mists in the reactor causes the remaining untreated
CaO to form calcium hydroxide (CaOH). The calcium hydroxide then reacts with additional sulfur
dioxide, nearly completing the removal process. The purpose of initiating reductions of SO, emissions
is to minimize generation of acid rain, as SO, is a precursor to its occurrence.

In addition to the boiler bottom ash and fly ash normally produced by coal combustion, there are
other "new" by-products associated with the LIFAC system. The addition of limestone to the process
and the subsequent reactions create a dry, powdery material referred to as LIFAC solid waste and
by-product. Approximately 75 percent of the solid waste and by-product is collected by the ESP (and
the ESP hoppers). The remainder of the waste exits as a slag through hoppers at the bottom of the
activation reactor. A small fraction of LIFAC solid waste and by-product may collect in the air
preheater ash hopper. Wastes captured by the process vessels and equipment will be collected using
a new, dry mechanical exhauster system and transported to an off-site, permitted landfill. The carbon
dioxide leaves with the flue gas in the stack emissions.

There will be no change to the amount of coal fired at the plant. Different varieties of coal will be
tested ranging from a high sulfur to a low sulfur bituminous coal. When the LIFAC system is fully
operational, the additional electrical energy requirements for LIFAC equipment and the introduction
of limestone into the boiler is expected to reduce the net output of Unit 2 from 60 MW to 59.5 MW.

Testing was performed during the baseline operation of the power plant, as scheduled by the EMP.
Baseline operation is defined as the time period during post-construction of the LIFAC system, and
before any LIFAC system hardware is brought on line and limestone sorbent is injected into the
furnace. During baseline operation, process operating conditions represent normal firing conditions
practiced by RP&L. This testing provides initial information for plant operation as it pertains to
compliance and supplemental parameters.
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3.0 METHODOLOGIES

The majority of this supplemental program centered around the testing of particulate matter and
gaseous parameters present in the exhaust duct. The test program utilized methodologies
promulgated in 40 CFR 60, Appendix A, for the particulate matter and duct gas determinations
necessary for the test program. EPA Methods 1, 2, 3A, and 4 were used for the determination of
the sampling points locations, gas velocities and volumetric flow rates, gas molecular weight on a dry
basis, and percent moisture content, respectively. Particulate matter was determined using EPA
Method 5. Gas concentrations of NO,, SO,, and CO were determined utilizing EPA Methods 7E,
6C, and 10, respectively.

Analyses of the solid and aqueous LIFAC by-products followed EPA methods and ASTM extraction
methods. The specific EPA methods which were referenced are sited in the footnotes of Tables C-1
through C-6 in Appendix C. Total alkalinity of both the aqueous and solid samples were determined
by EPA Method 310.2. Before the alkalinity of the solid samples could be measured, they were
extracted using ASTM extraction methods. The remaining analyses of the solid wastes performed
using the following EPA Methods: pH, 9045; sulfate, 9038 (using ASTM extraction method); metals,
Toxicity Characteristics Leaching Procedures (TCLP) 1311, 6010, 7470, and 7740; organic materials,
TCLP 8260 and 8270; and VOC, TCLP 8260.
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4.0 RESULTS

A summary of results for particulate matter testing for the ESP inlet and outlet locations are
presented in Tables 3-1 and 3-2. Soot was not blown during any of these tests. Only two test runs
were executed at the ESP inlet. Note that the comparison of solid loading at the ESP inlet and
outlet indicate an ESP efficiency of approximately 99.5. Pertinent process conditions have been

presented in these tables such as power generation in units of megawatts (M feed rate
(Ib/hr), and firing rate (MMBtu/hr). Baseline coal data is summarized in Table 2dbelow.s <.

The particulate matter mass loadings are expressed in grains per dry standard cubic feet (gr/dscf),
pounds per hour (Ib/hr), and mass per heat input, expressed as pounds million Btu (Ib/MMBtu).
Mass emission per heat input was calculated using two different methods. The first method was based
on actual process parameters such as coal feed rate to the boiler and coal heating value. The second
method utilized EPA Method 19, F factor method. The following equation, extracted from the
method, calculates a theoretical mass emission per heat input based volume of the components of
coal combustion, measured pollutant concentration, and the measured percent oxygen.

E = Fy C4 [20.9/(20.9 - %0,3)|

where E = Emission rate (Ib/MMBtu)
Fy = Oxygen-based F factor, dry basis
(9780 dscf/MMBtu for bituminous coal)
Cy = Pollutant concentration (lb/dscf)
%0,y = Percent oxygen, dry basis

An example calculation using the F factor method can be found in Appendix D. Actual calculations
were performed with computer spreadsheets, which were used to produce these summary tables.
Duct conditions have been presented in the tables. Flow rates have been expressed in three different
formats: actual cubic feet per minute (acfm), standard cubic feet per minute (scfm), and dry standard
cubic feet per minute (dscfm). Other duct gas parameters such as temperature and percent moisture
have also been included. Certain sampling conditions have been included in the table such as test
run clock times, actual sampling time, and sample volume collected for each test run. The sample
volume is expressed in units of dry standard cubic feet (dscf). Percent isokinetics have been
calculated for each test run. The percent isokinetic value represents a ratio of the gas velocity
through the sampling probe nozzle to the gas velocity in the duct. An isokinetic value is acceptable
if it Falls within the range of 90 to 110 percent. All isokinetic values are within the acceptable limits.
Particulate matter sampling data sheets and calculations for the test runs at the ESP inlet and outlet
can be found in Appendix B and D, respectively. All particulate matter sampling equipment was
operated in accordance with EPA Methods 2 through 5. Copies of equipment calibrations can be
found in Appendix F.

Based on prior compliance testing data provided by RP&L, the particulate matter loading (mass
emission/Heat Input) provided in Table 3-2 appears to be low. Therefore, we have provided
additional particulate testing data which was conducted in December 1992, in Table 34 attached (see
Appendix G for back-up information).

Continuous emissions monitoring (CEM) results have been summarized in Table 3-3. Three CEM

test runs were executed for this test program. Test runs 1 and 3 were one hour in duration, while
test run 2 was slightly less than one hour. Concentrations for all constituents were very consistent
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TABLE 2
RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

BASELINE COAL DATA

Sample # 1 pm to Sample # Spmto  Sample # 8pm to

4pm 8 pm Midnight Sample # BA-CF-65-090212 Sample # BA-CF-65-09220
STD Labs STD Labs

RP&L RP&L RPXL 9/2/93 9/2/93
9/2/93 9/2/93 9/2/93

BTU’s 11,352 11,245 11,2711 11,343 11,366

Received

BTU’s Dry 13,104 13,020 12,975 13,049 13,118

Moisture % 13.37 13.63 13.13 13.08 13.35

(as received)

Ash 8.38 9.25 9.03 890 9.09

(as received)

Ash % (Dry) - - - 10.24 10.49

Sulfur % 2.19 2.30 2.30 238 253

(as received)

Suifur % 2.52 2.66 2.65 273 292

(Dry)

Note: RP&L'’s coal data (from 1 pm to midnight) was analyzed and used in the calculations. Coal data analysis from Standard Laboratories
for the 9/2/92 testing period is included for comparison purposes (see Appendix E).
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for all three test runs. All SO, concentrations have been corrected for percent O, and CO, present
in the flue gas. Also note that SO, concentrations were measured on a dry basis and have been
adjusted to reflect the percent moisture in the duct. Actual CEM data gathered during testing,
stripcharts, equipment calibrations, and SO,-flue gas correction calculations can be found in Appendix
A

PM,, was to be determined employing EPA Method 201A, however no sampling was conducted due
to sampling equipment access difficulties with the test ports. With Method 201A an in-stack, stainless
steel PM, sizing head is attached to the probe. Unfortunately, the sizing head was larger in physical
size than the port opening; therefore, it could not be inserted into the port.

Analyses of the aqueous effluent and solid waste were conducted by Antech Ltd. The aqueous
effluent sample was collected from sample location 6 (Pond Effluent Outfall 001). Solid samples
were collected from sampling location 3 (boiler bottom) and sampling location 5 (ESP hoppers). A
summary of the analytical results for solid and liquid samples are presented in Table 4 with Antech’s
actual analytical results for both liguid and solid samples can be located in Appendix C, Tables C-1
through C-6. Total alkalinity for the aqueous and solid samples, and pH and sulfate content for the
solid samples can be found in Tables C-1 and C-2. Table C-2 also displays metals analysis for solid
samples. All metals were below detectable limits except for arsenic at sampling location §; the arsenic
was measured at 1.3 mg/L which is below the regulatory level of 5.0 mg/L. With regard to the TCLP
organic analyses in Table C-3, all organic parameters were below detectable limits for both locations
3 and 5. Table C-4 shows results of the method blank ran for TCLP organic analyses. VOC analyses
are presented in Table C-5. There were three VOC parameters above detectable limits: methylene
chloride at location 3 (46 pg/kg), carbon disulfide and toluene at location 5 (730 pg/kg and 2200
pg/kg, respectively). Table C-6 shows results of a method blank ran for VOC analysis.
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TABLE 3-1

RICHMOND POWER AND LIGHT

RICHMOND, IN

WHITEWATER VALLEY GENERATING STATION UNIT #2

Process Conditions

Power Generation

Coal Feed Rate

Heat Input

Particulate Matter in
Concentration

Mass Flow Rate

Mass Emission/Heat Input’
Mass Emission/Heat Input™
Dyct Conditions

Average flow Rate
Standard Flow Rate

Dry Standard Flow Rate
Temperature

Percent Moisture

Percent O,

Percent CO,

Duct Pressure

Sampling Conditions

Test Clock Times

Sampling Time
Sampling Volume
Isokinetics
Ambient Pressure

SAMPLING LOCATION #8: ESP INLET
PARTICULATE MATTER TEST DATA

Test Run
Test Date
Test ID Number

Units

(MW)
- (Ib/hr)
{MMBtu/hr)

(gridsct)
(Ib/r)
(I/MMBtu)
(Ib/MMBuu)

{acfm)
(scfm)
(dscfm)
("F)
(%)
(%)
(%)
(in. Hg)

(minutes)
(dscf)
(%)
(in. Hg)

Notes: (" Based on measured coal feed rates and heating values.

91001-19-A

@ Based on EAP Method

19 (F factor method).

2

9/2/93
PE3BE

65.5
608.10
686.5

2.886
3601.5
5.246
5472

25800
162800
145600

329
10.6
5.5
129
28.41

10:55
to 12:16

72
34.626
95.2
29.1

9/2/92
BE4BE

65.1
61080
689.5

2.882
3603.1
5.226
5.465

253200
160722
145800
329
9.2

5.5
12.9
28.37

14:11
to 15:33

72
36.056
98.9
29.0

Sample location number was taken from Figure 2-1 (LIFAC process diagram of this report).
ESP Inlet sampling was performed by project personnel.
Only two test runs were performed at the ESP inlet.

Average

653
60945
688.0

2.884
36023
5.236
5.468

255600
161750
145700
329
9.9

53
12.9
28.39



TABLE 3-2

RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

SAMPLING LOCATION #9: ESP OUTLET
PARTICULATE MATTER TEST DATA

Test Run 1 2 3
Test Date 9293 9/2/92 9/2/92
Test ID Number ICF-BRE-C1 ICF-BRE-C2 ICF-BRE-C3
Units
Process Conditions
Power Generation (MW) 64.8 65.5 65.1
Coal Feed Rate (Ibr) 61770 60810 61080
Heat Input {MMBtu/hr) 697.3 686.5 689.5
Parti er in
Concentration (gr/dsct) 0.0165 ¢.0110 0.0130
Mass Flow Rate {fomr) 2095 1407 16.81
Mass Emission/Heat Input® {Ib/MMBtu) 0.030 0.020 0.024
Mass Emission/Heat Input@® (IbyMMBitu) 0.029 0.019 0.023
Dyct Counditions
Average flow Rate {acfm) 255800 257000 258700
Standard Flow Rate (sefm) 164100 164400 167200
Dry Standard Flow Rate (dscfm) 148500 149000 150300
Temperature *F 342 338 335
Percent Moisture (%) 9.5 10.0 10.1
Percent O, (%) 45 4.4 42
Percent CO, (%) 15.0 14.7 14.7
Duct Pressure (in. Hg) 29.14 29.14 29.14
Sampling Conditions
Test Ciock Times 8:45 10:45 14:12
to 10:04 to 12:18 to 15:31

Sampling Time (minutes) ] 72 72
Sampling Volume {dscf) 40.960 41.635 41.324
Isokinetics (%)} 1025 103.8 102.1
Ambient Pressure (in. Hg) 29.06 29.06 29.06

Notes: " Based on measured coal feed rates and heating values.
@ Based on EAP Method 19 (F factor method).
Sampie location number was taken from Figure 2-1 (LIFAC process diagram of this report).
ESF Inlet sampling was performed by project personnei.

91001-19-A
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65.1
61220
691.1

0.0135
17.28
0.025
0.024

247167
165600
149267
338

9.9

44
14.8
29.14



TABLE 3-3

RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

SAMPLING LOCATION #9: ESP OUTLET
SUMMARY OF CONTINUOUS EMISSIONS MONITORING

Test Run 1 2 3
Test Date 9/2/93 9/2/92 9712/92
Test ID Number ICF-BRE-C1 ICF-BRE-C2 ICF-BRE-C3
Condition Units
Nitrogen Oxides (NO,) {(ppmv) 3863 385.6 3549
Sulfur Dioxide (SO,d) (ppmv) 1957 1998 1962
Sulfur Dioxide (SO,w) (ppmv) 1787 1816 1782
Carbon Monoxide (CO) (ppmv) 129 15.6 312
Carbon Dioxide (CO,) (%) 15.0 14.7 14.7
Oxygen (O, (%) 4.5 44 42
Percent Moisture (%) 9.5 10.0 10.1
CEM Test Clock Times 9:45 11:11 14:40
to 10:45 to 12:05 to 15:40

Notes: ppmv = parts per million volume

Reported SO, concentrations are corrected for flue gas O, and CO,.

S0.,d = sulfur dioxide on dry basis
$O,w - sulfur dioxide on wet basis
CEM performed by Keystone Environmental Resources.
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375.6
1972
1795

19.9
14.8
44
9.9
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TABLE 3-4

RICHMOND POWER AND LIGHT
RICHMOND, IN
WHITEWATER VALLEY GENERATING STATION UNIT #2

SAMPLING LOCATION #9: ESP OUTLET (BREECHING LOCATION)
PARTICULATE MATTER AND SO, TEST RESULTS

Test Run 1 2 3
Test Date  12/18/92 12/18/92 12/18/92  Average
Test ID Number ICF-BRE-1 ICF-BRE-2 ICF-BRE-3

Units
Process Conditions
Power Generation {MW) 64.5 663 66.6 658
Coal Feed Rate (lb/ar) 58,304 60,441 60,286 59,677
Heat Input (MMBtu/r) 652.0 683.8 681.0 6723
Pyrti tter in,
Particulate Matter
Concentration (gr/dsct) 0.1136 0.0553 0.1048  0.0912
Mass Flow Rate (Ib/hr) 139.6 78.5 142.7 1203
Mass Emission/Heat Input™ (1b/MMBtu) 6.214 0.115 0.210 0.180
Mass Emission/Heat Input® (Ib/MMBtu) 0.223 0.108 0.192 0.174
nditions

Average flow Rate (acfm} 243,155 282,614 272,049 265,939
Standard Flow Rate (scfm) 156,326 181,694 174,071 170,697
Dry Standard Flow Rate (dscfm) 143,398 165596 158909 155,968
Temperature (°F) 341 341 345 342
Percent Moisture (%) 83 8.9 8.7 8.6
Percent O, (%) 6.0 6.0 5.0 5.7
Percent CO, (%) 14.0 14.0 14.5 142
Duct Pressure (in. Hg) 29.19 29.19 29.18  29.19
Test Clock Times 6:50 14:45 17:00

’ to 7:59 to 15:49 to 18:03
Sampling Time {minutes) 60 60 60
Sampling Volume (dscf) 36.203 39.952 37.225
Isckinetics (%) 1125 107.5 104.4
Ambient Pressure (in. Hg) 2922 2.0 29.22

Notes: "’ Based on measured coat feed rates and heating values.
@ Based on EAP Method 19 (F factor method).
Sample location number was taken from Figure 2-1 (LIFAC process diagram of this report).
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TABLE 4

Analysis of Aqueous Effluent ang Sohit Waste Samples
Baseline Environmental Report

5 Econ. Hopper #3 ESP Hopper #5 Pond Effluent
| Parameter Units Ash (9-2-92) Ash (§-2-92) (9-2-92)
1l
Alkalinity (Total) mg/l CaCO3 B87.0 299 111
pH pH units 11.90 11.60 -
Sulfate (ASTM) mgh 100 260 -
TCLP Metals : {3)
Silver (TCLP) mg/l <0.10 <0.10 -
Arsenic {TCLP) mgfl <010 1.3 -
Barium (TCLP) mg/l <10 <10 -
Cadmium (TCLP) mg/ <0.10 <0.10 -
Chromium (TCLP} mgh <0.10 <0.10 -
Marcury (TCLP) mg/ <0.0 <0.01 -
Lead (TGLP) mgil <0.10 <0.10 -
Selenium (TCLP) mgA <0.10 <010 -
TCLP Extraction Fluid Data:
Extraction Fluid
pH with Deionized Water pH units 11.05 11.50 -
pH Atter Addition of 1 Normal HCL pH units 1.55 1.90 -
pH of TCLP Extract pH units 5.15 5.20 -
Amount of Sample Extracted g 100 100 -
TCLP Volatile Organic Analysis: {8260) (3)
Benzene ugh <50 <50 -
2~ Butanone ug/l <5000 <5000 -
Garbon tetrachloride ug/l <50 <50 -
Chlcrobenzene ug/! <1000 <1000 -
Chloroform ug/t <500 <500 -
1,2 — Dichlorcethane ug/l <50 <50 -
1,1 — Dichloroethene ug/l <50 <50 -
Teatrachloroethene ugn <50 <50 -
Trichloroethene ugfl <50 <50 -
Vinyt chioride ugfl <50 <50 -
TCLP Base/Neutral Extractables: (8270) (3)
1.4 - Dichlorobenzene ugh <500 <500 -
2.4 — Dinitrotoluene ugh <50 <50 -
Hexachlorobutadiene ugh <50 <50 -
Hexachlorobenzene ugh <100 <100 -
Hexachloroethane ugh <500 <500 -
Nitrobenzene ugh <100 <100 -
Pyridine ugh <500 <500 -
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TABLE 4 {(cont.)

Analtysis of Aqueous Effluent and Solid Waste Samples
Baseline Environmental Report

13

Econ. Hopper #3 ESP Hopper #5 Pond Effluent
Parameter Units Ash (9—2-92) Ash (3-2-92) (9-2-92)
TCLP Acid Extractables: (8270) (3)
Total Cresot (TCLP) ug/l <5000 <5000 -
Pantachlorophencl ug/l <5000 <5000 -
2,45 - Trichiorophenaot ug/l <5000 <5000 -
2,4,6 ~ Trichiorophenot ug/ <100 <100 -
Acetone ug/kg <500 < 13000 -
Benzene ugrkg <25 <630 -
8romodichtoromethane ugrikg <25 <630 -
Bremoform ug/kg <25 <630 -
Bromomethane ug/kg <50 <1300 -
2 — Butanone {(MEK) ug/kg <500 < 13000 -
Carbon disulfide ugi/kg <25 730 -~
Carbon tetrachloride ugfkg <25 <530 -
Chiorotrenzene ug/kg <25 <630 -
Chiorodibromomethane ug/kg <25 <630 -
Chlorcethane ug/kg <50 <1300 -
Chloromethane ug/kg <50 <1300 -
Chiloroform ug/kg <25 <6530 -
1,1 — Dichloroethane ug/kg <25 <630 -
1.2 ~ Dichleroethane ug/kg <25 <630 -
1.1 - Dichloroethene ug/kg <23 <630 -
cis — 1.2 — Dichioroethene ug/kg <25 <630 ~
wans — 1,2 ~ Dichlorosthene ugrkg <25 <630 -
1.2 - Dichloropropane ug/kg <25 <630 -
¢is - 1.3 — Dichioropropene ug/kg <25 <630 -
tfrans — 1,3 — Dichloropropene ug/kg <25 <630 -
Ethyibenzene ug/kg <25 <630 -
2 - Hexanone ug/kg <250 <6300 -
Methylene chioride ug/kg 46 ¢ <630 -
4 — Methyl — 2 — pentanone (MIBK) ug/kg <250 <6300 -
Styrene ug/kg <25 <630 -
1.1.2,2 - Tetrachloroethane ug/kg <25 <630 -
Tetrachioroethene uglkg <29 <630 -
Toluene ug/kg <25 2200 -
1.1.1 — Trichloroethane ug/kg <25 <630 -
1.1.2 - Trichlorgethane ugrkg <23 <&30 -
Trichioroethene ug/kg <25 <630 -
Vinyl chlotide ug/kg <50 <1300 -
Xylenes (Total) ug/kg <25 <630 -



APPENDIX A
CEM DATA AND EQUIPMENT CALIBRATIONS
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

BASELINE ENVIRONMENTAL REPORT
SUMMARY OF SUPPLEMENTAL MONITORING

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA



ICF Kaiser Engineers, Inc.

Richmond Power and Light
Richmond, Indiana
September 2, 1992
Test Run No. | File Source ICFR4.DAT
Avg ICFR1.WRI
Test Start 09:45
End 10:45
Test Run Average
NOx S02 802 co CO2 02
PPM PPM PPM PPM % %
{Corrected)
386.3 1492 1957 12.9 15.0 4.5
Minute Average
NOx 502 co co2 02 TIME 802 COR.
PPM PPM PPM % % PPM
1874 1376.2 0.4 14.9 4t o 9 1812.8
3869 1390.1 15.1 14.9 47 o 9 1528.2
187.6 1421.6 13.0 14.8 4.7 0o 9 1867.6
385.5 1441.0 17.3 14.9 4.6 o 9 1392.0
387.0 1455.7 15.0 4.8 4.6 o 9 1909.2
385.4 1468.5 19.6 14.8 4.6 o 9 1926.0
387.2 1463.3 8.5 14.8 4.6 0o 9 1919.2
157.0 1446.9 14.5 14.3 4.6 o % 1897.7
385.6 1465.9 11.3 4.8 4.5 o 1919.5
3884 1465.7 7.5 14.3 4.6 o 9 1922.4
387.0 1473.7 13.5 14.8 4.5 o 9 1929.7
385.9 1489.0 14.6 149 4.5 o 9 1951.9
386.4 1484.4 16.2 4.9 4.5 0 9 1945.8
3845 1490.3 9.4 14.8 45 0 9 1951.4
3813 1482.0 7.2 14.8 4.6 0 10 1943.7
336.5 1484.8 13.1 14.9 4.6 0 10 1949.5
387.6 1499.3 1.7 14.9 45 0 10 1965.4
3876 1503.7 60 14.9 4.5 0 10 1971.1
386.8 1504.7 9.1 149 4.5 o 10 1972.5
385.2 1509.4 51 14.9 4.5 o 10 1978.6
386.0 1508.9 11.5 14.9 4.5 0o 10 1978.0
184.9 1506.3 7.7 15.0 4.5 0o 10 1977.4
3.5 1512.4 o8 15.0 44 0 10 1981.5
2.1 1513.1 13.4 15.1 44 0 10 1984.5
3833 1512.0 23 15.0 44 ¢ 10 1981.0
389.0 1512.1 10.4 15.1 44 0 10 1983.3
337 1510.3 13.4 15.0 4“4 0 10 1979.4
3819 1509.0 14.5 15.1 44 o 10 19792
Is.3 1503.6 133 15.0 44 o 10 1970.0
384.1 1503.2 9.7 15.0 a5 0 10 1972.6
3.2 1507.0 138 15.1 a4 0 1976.6
1.2 1517.6 15.1 15.1 44 0 1990.5
3838 1515.9 12.0 15.0 44 0 19856.1
3844 1522.0 121 15.1 44 0 -10 1996.3
384.3 1539.9 31.1 15.1 44 o 20 2019.7
385.2 1539.2 12.7 15.1 44 0 21 2018.2
15,7 1534.2 12.5 15.0 44 0 2 2010.0
390.3 1528.5 5.6 15.0 4.5 0 10 = 20059
390.9 1508.6 2.5 15.0 4.5 o 10 24 1979.7
386.9 1498.5 i6.1 15.] 4“4 0 10 25 1965.4
388.6 1491.3 12.7 15.0 44 0 10 2 1953.8
391.8 1483.6 5.2 15.0 4.5 0 1w 27 1546.9
3189 1485.0 13.7 15.0 4.5 ¢ 10 2 1548.8
387.3 14887 119 15.0 44 0 1 B 1950.4
389.6 1482.0 10.5 15.0 44 0o 1 B 1941.7
388.1 1490.2 12.9 15.0 a4 0 10 1 1952.4



389.0
386.4
383.9
386.5
386.4
3574
335.%
385.1
385.4
387.2
3158
384.7
384.9
mo

1485.6
1486.0
1493.6
1494.9
1505.6
1503.0
1501.3
1503.7
1499.9
1504.7
1504.9
1507.8
1504.2
1500.4

9.8

9.3
18.2
1a.0
18.5
12.4
16.7
1.9
15.8

9.6
233
26.1
211

2.9

15.0
15.0
15.1
15.1
15.2
15.1
15.1
15.1
15.1
15.1
15.1
15.2
15.1
15.1

4.5
44
44
44
43
Y
a4
44
44
Y
44
4.3
4.3
44

00O O0O0O0O0ONLOQOOO

10
10
10
10
10
10
10
10
10
10
10
10
10
10

32
33

35
37
33
39
41
42
43

45

1949.6
1946.9
1959.0
1960.7
1973.7
1971.3
1969.1
1972.3
1967.3
1973.6
19738
1976.6
1969.7
1967.9



ICF Kaiser Engineers, Inc.
Richmond Power and Light
Richmond, Indiana
September 2, 1992

Test Run No. 2 File Source ICFR6.DAT
Avg ICFR2.WR!
Test Start 11:11
End 12:05

Test Run Average

NOx 502 502 Co Co2 02

PPM PPM PPM PPM % %
{Corrected)

385.6 1529.3 1997.5 15.6 147 4.4

Minute Average

NOx 502 CO co2 02 TIME SO2 COR.
PPM PPM PPM % % PPM
390.4 14857 74 14.6 4.5 [+ § B ] 1941.1
3388 1484.3 13.3 14.6 4.5 o 11 12 1939.3
3%7.0 1487.1 10.2 14.7 4.4 o 11 13 1941.9
335.2 1498.9 15.3 14.7 4.4 0 11 14 1957.3
3%0.3 1495 .4 11.6 14.7 4.4 0 11 15 1952.3
317.2 1498.7 15.1 14.7 4.4 D 11 16 1957.1
3828 1503.2 15.5 14.7 4.5 o 1un 1966.2
386.2 1507.1 10.0 14.7 4.4 o 11 18 1968.0
3ns.? 1500.6 7.6 14.7 4.5 0 11 19 1962.3
388.0 1501.4 10.2 14.7 4.4 o 1 2 1960.6
3573 1503.9 17.3 14.7 44 o n 2 1963.9
386.9 1512.2 16.1 14.7 4.4 o n xn 1974.7
386.5 1510.8 18.4 14.7 4.4 0 n 23 1972.9
387.4 1516.1 26.3 14.8 4.4 0 11 24 1982.0
386.5 1516.0 13.2 .7 4.4 0 11 25 1979.7
336.3 1514.5 19.1 14.7 4.4 0 11 26 19777
3s2e 1519.2 256 14.8 4.4 o nun 1986.0
ELIR 1508.0 18.3 14.6 4.5 0o 11 28 1971.6
3874 1513.0 12.2 14.7 4.5 o 1 29 1979.0
386.2 1524.7 142 14.8 4.4 o 13 30 1993.2
388.0 1522.4 18.0 14.7 4.4 o 11 3 1988.0
386.9 1523.3 13.2 14.7 4.4 0 11 3 1989.2
877 1520.3 15.0 14.7 4.5 0 n 1 1939.2
387.0 1526.1 22.3 14.3 4.4 0 11 34 1995.0
384.5 15319 13.0 14.2 4.3 o 11 35 2002.0
3854 1531.6 7.6 14.7 4.4 o 11 3 2000.0
3368 1530.6 15.8 14.7 44 e 1 37 1998.7
sl 1533.3 17.5 14.7 4.4 o0 n 2002.2
s 1321.7 174 14.6 4.5 a 11 39 1996.0
33 1530.6 1.7 14.7 4.4 0 11 4 1998.7
388.7 1534.2 9.6 14.7 4.4 0 11 4 2003.4
338.9 15373 10.3 14.7 44 0 1N 4 207.5
383.0 1545.6 14.3 4.3 44 0 11 43 2020.5
s 1547.5 16.6 14.7 4.3 0 11 44 2017.5
385.2 1544.7 10.3 14.6 4.4 0 11 45 0149
3338 1544.3 18.1 14.7 4.4 ¢ 11 46 2016.6
3e3.2 1552.2 21.4 14.7 4.3 ¢ 11 47 2023.6
335.% 1550.4 12.7 14.7 4.4 0 11 4% 2024.6
3825 1546.2 11.6 14.6 4.5 0 11 49 2020.2
385.9 1547.9 17.9 14.7 4.4 0 11 50 2021.3
385.2 1555.3 16.7 4.7 44 o 1n s 2031.0
3s48 1559.0 136 14.7 4.4 o 11 52 2035.2
384.5 1558.3 10.9 14.7 4.4 [ § B & | 2034.9
js3s 1564.0 2.3 4.3 4.4 0 11 54 2044.6
39 1560.1 14.4 4.3 4.3 0 1 55 2036.1
383.7 1557.8 18.3 14.8 4.3 o It 56 33,1



382.2
328.1
389
383.7
3839
3804
386.6
386.5
383.7

1562.8
1547.6
1546.1
1541.6
1546.5
1548.8
1544.9
15421
1543.5

25.7
10.4
19.3
11.2
17.8
7.3
16.9
15.3
21.7

14.8
14.7
14.7
4.7
4.8
4.3
14.7
14.3
4.3

4.3
4.4
4.4
4.5
4.4
4.3
4.4
4.4
4.4

00000000

57
58
59

Vh W e

2039.7
20209
2019.0
2016.4
2021.7
2021.4
2017.4
2016.0
2017.3



ICF Kaiser Engineers, Inc.

Richmond Power and Light
Richmond, Indiana
September 2, 1992
Test Run No. 3 File Source ICFR9.DAT
Avg ICFR3.WRI1
Test Start 14:40
End 15:40
Test Run Average
NOx s02 502 co coz2 02
PPM PPM PPM PPM % %
(Corrected)
3549 1508 1962 1.2 14.7 4.2
Minute Average
NOx 502 co co2 02 TIME S02 COR.
PPM PPM PPM % % PPM
355.1 1490.9 7.0 14.7 4.3 ] 14 41 1943.7
157.6 14999 3.8 147 4.4 Q 14 42 1945.6
352.4 1486.7 239 14,7 4.4 0 14 43 1941.4
3151.3 1480.9 2.2 14.7 4.4 0 14 a4 1933.3
A58.4 1483.1 23.0 14,7 4.3 1] 14 45 1933.5
354.6 1464 .5 20.0 14.7 4.4 0 14 46 1912.4
355.3 14704 23.2 14.7 4.4 0 14 47 1920.1
354.2 1480.8 29.7 14.3 43 0 14 43 19327
355.6 14645 24.3 14.7 4.2 0 14 49 1905.6
356.1 1465.7 25.2 14.7 4.2 0 14 50 1907.7
355.9 1475.5 31.3 14.7 4.2 4] 14 51 1920.5
3574 1500.2 335 143 4.2 0 14 52 1954.8
3583.7 1505.4 .8 14.7 4.2 0 14 53 1959.4
3547 1506.5 193 14.6 4.4 0 14 5 1965.1
356.3 1502.3 17.3 14.7 4.4 0 4 55 1961.8
355.2 1501.2 20.0 14.8 4.3 0 14 56 1959.3
357.2 15187 21.9 4.7 4.3 o 14 57 19799
359.1 1506.2 214 14.7 4.3 0 14 58 1963.6
ass5 1499.4 30.3 14.7 4.3 0 4 59 1954 8
358.2 15238 446 14.8 4.2 0 i5 0 1985.5
356.3 isn.s 28.4 14.83 4.2 o 15 1 1985.5
3583 1524.7 17.3 14.8 4.3 4] 1§ 2 1089.9
350.3 1520.9 240 14.8 4.3 0 15 3 1985.0
3554 1501.9 41.5 14.8 42 0 15 4 1957.0
3533 14%87.0 19.1 14.7 4.2 [+] 15 5 1935.4
358.4 1495.9 16.1 14.7 4.4 Q 15 1 1953 4
357.6 1509.7 24.1 14.7 43 0 15 7 1968.2
353.6 1499.4 334 14.8 4.2 o 15 3 1953.7
352.4 1508.6 37.1 14.8 4.2 e 15 2 1965.7
1544 1513.2 28.6 14.7 4.2 Q 15 10 1969.5
355.6 1510.2 25.2 14.7 4.2 0 15 11 1965.6
356.3 1503.3 35.7 14.8 4.2 [+] 15 12 1959 .8
353.4 15120 370 14.8 4.2 [} 15 13 1970.1
3533 1519.0 5.1 14.8 4.2 0 15 i4 1979.3
3s51.6 1512.1 34.9 14.7 4.2 0 15 15 1963.1
349.7 1515.1 391 146 4.4 0 15 16 1976.3
3535 1525.9 30.7 14.7 4.3 0 15 17 1989.3
354.4 1509.9 30.9 14.7 4.2 o 15 18 1968.2
155.1 1526.2 22.3 14.7 3 0 15 19 15897
351.6 1524.4 30.6 4.8 4.2 4] 15 20 1986.3
350.9 1534.6 3222 14.8 4.1 1] 15 21 1996.3
353.1 1523.7 433 14.7 4.2 0 15 2 1983.2
3520 1528.1 47.1 14.8 4.2 0 15 23 1987.2
351.4 1526.1 2.4 14.9 4.2 O 15 24 1990.7
350.0 15183 49.5 14.3 4.1 1] 15 25 1971.2
351.4 15149 36.8 4.8 4.1 0 15 26 1970.7



1508.8
15131
15224
1533.1
1541.6
1536.7
1527.0
1513.2
1439.7
14969
1497.7
14%0.6
1470.6
1482.9

26.5
34.2
57.0
65.1
5.3
s
4.0
3.8
40.1
321
41.1
29.3
354
48.6

14.7
i4.8
14.8
14.9
14.7
14.6
14.7
14.7
14.3
14.7
14.7
4.7
4.7
14.9

4.3
4.2
4.2
4.1
4.2
43
4.2
4.2
4.2
4.2
4.2
4.2
4.3
42

COO0C0CO0O0O0ODOCOOO OO0

15
15
15
15
15
15
15
15
15
15
15
15

15

%

31
32

35

37

38
39

1967.0
1971.6
1983.7
1996.6
2006.5
2001.2
1947.5
1962.5
15411
1948.3
1949.3
1927.1
19i7.2
1934.4
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CONTINUOUS INSTRUMENT CALIBRATION DATA

PLANT —TTF MHSER DATE 9/:_ L?z_. GAS ANALYZED &2,
LOCATION Receiriaoid TEST# [ o3 INSTRUMENT CE 3035 4
PROJ. NO# PRE/POST TEST SERIAL # 25V vt
TESTERS L@~ REGULATORS CALIBRATOR — M,
COMMENTS: ~ rye vo F788Se7— /(S % & corpfAen .
‘ 92947
1
CYLINDER |[CONCENTRATION| ANALYZER | RECORDER | ADJUSTED | PERCENT
# /% DR PPM RESPONSE | OUTPUT VALUE | DEVIATION
UNITS =
TIME: - SRR
< A 2 N0, 9 20.9 20 -9 2P Q’%
o547 2T .5 7Z-7 7.7 S + 17
—T/£eSeT Z —
X
05T | T 2o, L 2.9 20 .3 o
FRGF7 K /1.7 7{ = <o
T S éé = <. | ot -
TIME: e T T R R B,
STES AR #?c.‘? .0 2.0 = ‘. S
52947 /1.5 1.C jexon —5.9
T2 SET < c.o 0.0 ——
/

<m§§



PLANT JCf= K4cSer,

LOCATION flicifmiod (A TEST# T ot 22— INSTRUMENT < 202 —
PROJ. NO# PRE/POST TEST SERIAL # 207 eh4rnc o
TESTERS 20— REGULATORS CALIBRATOR 12
COMMENTS: '~ Cve, poe. 92947 .5 =% Co  coeneced

CYLINDER [CONCENTRATION| ANALYZER | RECORDER | ADJUSTED | PERCENT

# DR PPM RESPONSE QUTPUT VALUE DEVIATION
UNITS ~
TIME:
s
Sz 2797 /(.S /1.5 /7S VS Zz
T 8m=T

TIME;
/o5

TIME:

CONTINUOUS INSTRUMENT CALIBRATION DATA

DATE 9/2-/91__

GAS ANALYZED CO,

- —

A
7
TTEESE S /2 o (2. D —_—d4.3
SLI47 . . .
TIReSTD g £ c{;/ o
I

ax B

—
2547 7S v (.2 T3
77825y g O oy / iy




CONTINUOUS INSTRUMENT CALIBRATION DATA

PLANT ~T0€ jeSerd DATE  9/> /22— GAS ANALYZED CO

LOCATION Brctme > TESTH 1 Ja=— INSTRUMENT “2_— 20

PROJ. NO# PRE/POST TEST SERIAL¥ oo e Ormce
TESTERS Z&— REGULATORS CALIBRATOR 77 2

COMMENTS: ™~

O . A4~ 12843 96 4 _DPp CerriE €D

CYLINDER CONCEI\?LL%N ANALYZER RECORDER | ADJUSTED | PERCENT

# % ORPPM RESPONSE QUTPUT VALUE DEVIATION
UNITS Sm——

TIME: (R '/_ R T
o r78fHse7 OO o et
o2 , & 7@ ‘
2o0/2.00 __472.2 478 .2 | 472.2.-1 Yes >
2o /4.37 R O 292. 7 292 .7 o 42 .4
/50"77. ST. [SD- o (Stez2. | (sl Ao —~o oS
TIME:
/OS-D @'4__ o '4' > ——
j2i0 [Zoojdeo| 472 2 FE 4 | doi 4
257.7 1 297.7
/52. 2 (53 .3
TIME: T
S W) .5
|
4257 425.7 ~+ l.(g
/G3. /536 / ~+2 4

<%§?§1§E



CONTINUOUS INSTRUMENT CALIBRATION DATA

PLANT ICE LASSE.  DATE e /92 _ GAS ANALYZED AJCy
LOCATION Z(cfome 4. TEST # o, + > INSTRUMENTT&To /Mo
PROJ. NO# PRE/POSTTEST ! ° SEAIALY oo Dm rcuc s
TESTERS % REGULATORS CALIBRATOR 11, _
COMMENTS! U H SN ~107S2— qmm 479 ppm cerTicceDd

T /eesTi A
—

CYLINDER |CONCENTRAIION| ANALYZER | RECORDER | ADJUSTED | PERCENT
# % o% RESPONSE | OUTPUT VALUE | DEVIATION
TIME: N
ce4 S /200 &z . .0 == —
ob fooo 429 0 472 0 A7 e z
SLAE  406.c | 2080 X bo | +2o
o/ 23 25 .o 2560 Ne. < ~D ~+2. 4
TIME: S -
/22 /2 .00 &L
2-06/0.‘90 470.O 6. 3 426. 2 ~ LS
2 od /o 4oo -© 47,5 | dget. S +/, 2
P.w////,Bz. 250 0 2SS | 255.( 2 ol + 2.2
TIME; St R R R T
/é‘?_g- OcOfJ/: L2200 a .
2 .00/0.00 2.79.0 490, 490.2 ~+2.3
2.00/04d  goo. o 409 2. | 409 .24 —+2 .3
2‘001//.83 D, O il ' AV “+ 2

<m



CONTINUOUS INSTRUMENT CALIBRATION DATA

PLANT Ttc& pHteSER_ DATE o/2. /9> GAS ANALYZED Se=,
LOCATION Zicporarss TESTH (/2 o> INSTRUMENT Taes 71090
PROJ. NO# PRE/POST TEST * SERIAL #

TESTERS _f&— REGULATORS CALIBRATOR 727 2
COMMENTS!  Qyr. Av. 28928 -7~ 4<(3 Phm  copneai

TIBeSEY A

CYLINDER |[CONCENTRATION| ANALYZER | RECORDER | ADJUSTED | PERCENT
# % @ PPM™ | RESPONSE | OUTPUT VALUE | DEVIATION
UNITS
TIME: e e
oodie oo /Feo =z o.co oo yss pe——
Acd/o.co 45/3 45> 453 Yes o
4.0 /0.5 dooco 4089 | 49 > +2.2
4@@/1.7 RS> 260] 2¢, | N ~+4.0
TIME: o |
/2—33 (20> /4.00 Vord (o] () N —
dodfooo] L£73 10 <44 10 Yoo [953] =2,
00 Jo.s/l  Feco 79 479 Mo ~2. 7 |
4.00;/3-7_;. 2S00 PR 2C(8 > 4.7
TIME: g B
e | ©ce/d oo
/ ool /o, 04
4 /o, Sy
A 0l /223

<IS_EMY§I_9.1§E



THERVD ENVIRCMNVENTAL INSTRIMENTS INCCRPCRATED
Eight Weat Forge Parkway

Frankiin, MA 02038 USA

TEL: (508) §520-0430

FAX: (508) 520-1460

FACS IMILE 'TRANSMITTAL

CTMPANY : KeyS fone Eav Iron M.en“'a.‘

ATTENTION: M, qu\ebu[\

PRNOER: 412 = 326~ 734 1.

FAM:  DOiek Rpeel.

SUBJECT: 50:. }W’\.O‘\;nﬂ.

TOTAL MVBER OF PAGES BEING TRANSMITTRD: __ (INCLUDING COVER)

Mark
I He M40 is calibrated wit SO1in a

n;*/‘regen .La:,(fjrou\a( ’ '#\ev\ MMI'(-orinJ n ‘p{ue (745
wifl )m‘e,(a( low r ;.Js dye 4o ?ue-nclt:nd.-

Tie correction Lactor s . —
F= 1+ Z@[m]
where ﬁﬁ- = ;uencfm‘c-\ coeflcient %«— molecvle M
[H,;J = Concentrafion in /5 of molecule .

H; fﬁ‘ ﬁm*p/e . Fue gas has
N2 o 5205 + 157 Oy +£F Bal Ny

O,y | 0.02/4
COZ 0.0(44 ere::‘im -epc-(-ov-
Hao e.[/60 .

Fo | +0107+ 0216 = (|.313

LR N



ICF KAISER ENGINEERS

T T ! ' L —_ -/.. . ]
RAE A T N ReTat Ty J-,L
PROECT P [ AN AT AT /J—L PROJECT NO.
. - r s
g"‘ TUP NG CACNK T 2 PAGE
== >
-
MADEBY - ¢ .{\3— DATE I‘-tz _GZ._ CHECKEDBY . DATE

Q(JCY‘C’T\@ (be;"‘i ('.Cr’\"r

=1+ %?f. (M)

£, = +{(0.0248)(4.5) + (00IADHOE= 31273

- L_+LO.02\4)C4-4)+ (0.0t44) (A7) = 1,2058

Feon

Fopna = Lt (00218 (A2) + (0.014A)(147) = [. 3016




APPENDIX B

PARTICULATE MATTER
DATA SHEETS AND CALCULATIONS
ESP INLET LOCATION

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

BASELINE ENVIRONMENTAL REPORT
SUMMARY OF SUPPLEMENTAL MONITORING

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA



10-Sop-92

TAMPFELLA POWER CORP.
: 03:32 PM

Juha Naappa

il St
------------

TRk S S PR SR T AR AT S N PR R TR H R R i

Date / Time 09-02-92/ 10:55 - 12.16 pm
Test no: PE3BE

Nozzie 0.251 IN

Avg. stack temp. 3285F

Avg. meter temp. 110.7 F
Particulate 64759 G

Gas meter Cor. 0.9915

Static press. -5.40 IN H20
Condensate vol. 87 ML
Absorbed H20 oML
Metered gas 38.63 CF
Bar. press. 28.1 INHG
Avg. delta H 0.93 IN H20
Stack dim. 198 IN

Pftot carr. 0.84

STACK SAMPLING CALCULATIONS

Meter press. 29.20 IN HG
Static press. -0.6832501 IN HG
Stack press. 28.41 INHG
Stack area 99.00 SQFT
Nozzle area 0.000344 SQFT
Avg. stack temp. 788.2 DEG. R
Avg. meter temp. 5704 DEG.R
Total H20 87.0 ML
Corr. metered gas 38.302 CF
H2C gas volume 4.537 CF
Total sampled volume 42 838 CF
Parcant H20 10.59 %
SCFD ges sampled 34.626 SCFD
Mol. weight of stack gas 28.13 ?/MOL
Average comected vel. 43.10 FPS
Avg. Flow rate - 2568011 CFM
Stack flow rate 162825 SCFM
Stack flow mte 145579 SCFmd
Sampie time 4320 SEC
Percent isokinetice 95.2 %

{

| Particulate

2.88624 | GR/SCFD




GAS ANALYZES (dry basis)

Vol% (Moist.) Mol. weight Waight par Mole
co2 12,9 1.5 44,000 5.07
ofa] 0.0 0.0 28.000 0.00
02 £S5 49 32.000 1.57
N2 81.8 73.0 28.200 20.57
H20 10.8 18.000 1.91
YHT. 100.0 100.0 160.200 29.13
b3} bttt } -+ P et Pttt 3 P ot - i

FIELD DATA AND VELOCITY CALC.

INH20]  [F] [FPS] {F] 1F] N H20]
Deita P Stack T. Velocity Msterin Meterout Delta H
0.600 300 533 108 98 14
0.200 300 308 108 98 0.45
0.150 304 28.7 110 28 0.35
0.700 313 58.1 118 58 16
0.370 324 425 115 " 0.85
0.210 255 3.8 116 99 0.5
0.400 323 442 116 100 09
0.450 332 47 1 118 100 1.08
0.300 326 B2 118 10t Q7
0.420 328 454 118 101 0.85
0.440 M0 488 120 102 1
0.250 293 M2 119 103 08
0.500 43 50.0 121 109 1.15
0.360 360 426 121 103 0.8
0.310 338 39.2 129 - 104 0.7
0.700 367 507 123 104 1.6
0.320 300 404 121 105 075
0.300 334 88 122 105 0.7
0.700 382 50.9 123 108 16
0.550 X 53.4 124 108 125
0.270 338 38.6 123 108 0.6
0.700 0 44.8 124 107 1.8
0.360 354 427 124 108 0.8
0.170 323 288 124 108 0.4

v 0 0 0



TAMPEL].A POWER CORP. 10-Sep-92
Juha Naappa 03.30 PM
L s aaaaaat i d bl 4 gy gy Lyl ]
' RESULTS OF PARTICULATE EMISSION MEASUREMENTS
ANTTHETTEEERTTTY
Date / Time 08-02-82/02:11 -03:33 pm
Test na: PE4BE
Nozzie 0.251 IN
Avg. stack temp, 328.3 F
Avg. meter temp. 1190 F
Perticulate 8.7344 G
Gas meter cofT. 0.0915
Static press. -8.80 IN H20
Condensate vol. 75 ML
Absorhed H20 2.0 ML
Metered gas 40.81 CF
Bar. press, 290 IN HG
Avg. delta H 0.80 IN H20
Stack dim. 198 IN
Pltot corm. 0.84
STACK SAMPLING CALCULATIONS
Meter press. 20.20 INHG
Static press. -0.8342501 IN HG
Stack press. 28.37 INHG
Stack area 00.00 SQFT
Nozzie area 0.000344 SQFT
Avg. stack temp. 788.0 DEG.R
Avg. meter temp. §78.7 DEG. R
Total H20 77.8 ML
Corr. metered gas 40.483 CF
H20 gas voiume 4117 CF
Total sampled volume 44.580 CF
Percent H20 8.23 %
SCFD gas sampled 36.056 SCFD .
Mol. weight of stack gas 29.30 7/MOL.
Average comacted vat. 42683 FPS
Avq. Flow rale 253226 CFM
Stack flow rate 160873 SCFM
Stack flow rate 145836 SCFMd
Sample time 4320 SEC
Petrent Isokinatics 898.9 %

Particulate

2.88242 | GR/SCFD




GAS ANALYZES (dry basis)

Vol% (Moist.) Mol weight Waight per Mole
coz 12.9 11.7 44,000 5156
co 0.0 0.0 28.000 0.00
02 5.5 5.0 32.000 1.80
N2 81.8 741 28.200 20.89
H20 9.2 18.000 1.68
YHT. 100.0 100.0 150.200 29.30
NN oS NN R e s s T N e s e e e e e TS EERER S T
FIELD DATA AND VELOCITY CALC.
INH2O]  [F) FPS] M Fl [N H20]
Delta P Stack T. Veloclty  Meterin Meterout Deita H
0.700 299 §7.4 120 100 1.6
0.210 314 8 120 109 - 0.5
0.170 300 28.3 121 100 04
0.700 K14 57.8 125 109 1.6
0.390 318 43.3 125 110 0.85
0.200 300 0.7 124 110 045
0.420 318 45.0 128 1 0.95
0.450 27 48.9 128 111 1.05
0.280 08 k%] 118 112 0.85
0.440 326 48.3 126 112 1
0.470 338 48.2 127 113 1.1
0.230 319 333 128 113 0.55
0.200 k2| 315 120 113 Q.45
0.400 M7 447 124 113 0.85
0.390 314 43.3 127 113 0.8
0.470 356 48.7 128 113 1.1
0.400 338 45.0 128 114 0.95
0.230 320 335 129 114 0.56
0.800 359 55.2 127 114 1.4
0.450 as7 478 129 114 1.05
0.170 332 28.9 129 114 D4
0.700 354 5.5 127 114 18
0.460 M9 48.0 129 118 1.06
0.200 K ) 3.5 130 116 045

0 0 o 0
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APPENDIX C

ANALYTICAL RESULTS
AQUEOQOUS AND SOLID SAMPLES

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

BASELINE ENVIRONMENTAL REPORT
SUMMARY OF SUPPLEMENTAL MONITORING

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA



APPENDIX o

Antech Ltd.

One Triangle Drive » Export, Pennsylvania 15632 » Phone: (412) 733-1161 « Fax: {412)327-7793

September 21, 1992

Mr. John T. Kane

ICF Kaiser Engineers

- Four Gateway Center
Pittsburgh, PA 15222-1207

Water Characterization
91001 ; LIFAC
Antech Litd. Project No. 92-2554

Dear Mr. Kane:

Enclosed is the analytical result for the sample submitted by ICF Kaiser
Engineers. The sample was received and logged in for analysis on September 3,
1992. A copy of this report was faxed to you.

Appropriate U.S. Envirommental Protection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.’'s Statement of
Qualifications. Results of these analyses can be furnished upon request. If you
have any questions, please call me.

Sincerely,

. . L/ ‘
Lomercech y a,r(é»%
Dominick Frollini, J

Inorganic Chemistry Manager

DF:aeb

Enclosures

An American Waste Services Company



ANTECH LTD.
CASE NARRATIVE

I. GENERAL:

A PROJECT NUMBERS:

ANTECH LTD.: 92-2554

CLIENT: 91001

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 9209-0231

CLIENT: #6 Pond Effluent at RP&L's ocutfall 001

{Not the Bottom Ash Aqueous Sample #6 in EMP)
C: SHIPPING/RECEIVING COMMENTS:

None

II. PREPARATION/ANALYSIS COMMENTS:

A GENERAL CHEMISTRY:

None

I1I. GENERAL COMMENTS:

None




TABLE C-1
IHRIKXX
General Data Table
ICF Kaiser Engineers
Antech Ltd. Project No. 92-2554
Water Characterization; 91001, LIFAC
Collected September 2, 1992

Sample Identification

Analytical 5209-0231
Parameter Method Units #6 Pond Effluent
Alkalinity (Total) 310.1(1) mg/1l €aCOq 111

(1)U.s. Environmental Protection Agency, 1983, Methods for Chemical Analysis
of Water and Wastes, EPA-600/4-79-020, Environmental Monitoring and
Support Laboratory, Cincinnati, Ohio.



Antech Ltd.

One Triangie Drive « Export. Pennsylvania 15632 « Phone: (412) 733-1161 « Fax: (412) 327-7793

September 23, 1992

Mr. John T. Kane

ICF Kaiser Engineers

Four Gateway Center
Pittsburgh, PA 15222-1207

Waste C e tio

91001: LIFAC
Antech lLed. P e No, 92-

Dear Mr. Kane:

Enclosed are analytical results for samples submitted by ICF Kaiser Engineers.
Samples were received and logged in for analysis on September 3, 1992. A copy
of this report was faxed to you.

Appropriate U.S. Environmental Protection Agency methods were used and are
indicated accordingly on the data tables. Appropriate quality assurance/quality
control analyses were performed in accordance with Antech Ltd.'s Statement of
Qualifications. Results of these analyses can be furnished upon request. If you
have any questions, please call me.

Sincerely,

-

el L lhie,

Dominick Frollini, Jr.
Inorganic Chemistry Manager

DF: aeb

Enclosures

An American Waste Services Company



ANTECH LTD.
CASE NARRATIVE

I. GENERAL:
A PROJECT NUMBERS:

ANTECH LTD.: 92-2555
CLIENT: 91001

B: SAMPLE IDENTIFICATIONS:

ANTECH LTD.: 9209-0232 and 9209-0233
CLIENT: #3 Economizer Hopper Ash and
#5 ESP Hopper Ash

C: SHIPPING/RECEIVING COMMENTS:

None

II. PREPARATION/ANALYSIS COMMENTS :
A: PREPARATION:

None

B: ORGANICS :

1. VOLATILES:

The detection levels for the "total® analvseg of both samples
are elevated due to sample matrix.

2. SEMIVOILATILES:

None

C: METALS:

None

D: GENERAL. CHEMISTRY:

None

III. GENERAL COMMENTS:

None




TABLE C-2
TEETRYE
General Data Table
ICF Kaiser Engineers
Antech Ltd. Project No. 92-255%
Waste Characterization; 91001: LIFAC
Collected September 2, 1992

Page 1 of 2
Sample Identification
Analytical 9209-0232
Parameter _Method Units #3 Economizer Hopper 2
Alkalinity (Total) 310.1(1) mg/1 cacoj 87.0
pH 9045(2)  pH units 11.90
Sulfate (ASTM) 9038(2) mg/1 100
TCLP Metals: (3)
Silver (TCLP) 6010(2) mg/1 <0.10
Arsenic (TCLP) 6010(2) mg/1 <0.10
Barium (TCLP) 6010(2) mg/1 <10
Cadmium (TCLP) 6010(2) mg/1 <0.10
Chromium (TCLP) 6010(2) mg/1 <0.10
Mercury (TCLP) 7470(2) mg/l <0.01
Lead (TCLP) 6010(2) mg/1 <0.10
Selenium (TCLP) 7740(2) mg/1 <0.10
TCLP Extraction Fluid Data:
Extraction Fluid 1311(2) - No. 1
pH with Deionized Water pH units 11.05
pH After Addition of 1 Normal HCL pH units 1.55
pH of TCLP Extract pH units 5.15
Amount of Sample Extracted £ 100

See footnotes at end of table.



TABLE C-2

FABIEXX
(Continued)
Page 2 of 2
Sample Identification
Analytical 9209-0233
Parameter Method Units #5 ESP Ash

Alkalinity (Total) 310.1(1) mg/1 caCOj3 299
pH 9045(2)  pH units 11.60
Sulfate (ASTM) 9038(2) mg/1 260
TCLP Metals:(3)

Silver (TCLP) 6010(2) mg/1 <0.10

Arsenic (TCLP) 6010(2) mg/1 1.3

Barium (TCLP) 6010(2) mg/1 <10

Cadmium (TCLP) 6010(2) mg/1 <0.10

Chromium (TCLP) 6010(2) mg/1 <0.10

Mercury (TCLP) 7470(2) mg/1 <0,01

Lead (TCLP) 6010(2)} mg/1 <0.10

Selenium (TCLP) 7740(2) mg/1 <0.10
TCLP Extraction Fluid Data:

Extraction Fluid 1311(2) - No. 1

pH with Deionized Water pH units 11.50

pH After Addition of 1 Normal HCL pH units 1.90

pH of TCLP Extract pH units 5.20

Amount of Sample Extracted g 100

(1)u.s. Environmental Protection Agency, 1983, Methods for Chemical Analysis
of Water and Wastes, EPA-600/4-79-020, Environmental Monitoring and
Support Laboratory, Cincinnati, Chio.

(2)y.s. Environmental Protection Agency, 1987, Test Methods for Evaluating
Solid Waste, SW-846, 3rd ed., Office of Solid Waste and Emergency
Response, Washington, DC.

(3)Toxicity Characteristic Leaching Procedure (TCLP) results have not been
bias corrected.



TABLE C-3

TEBYEX1
TCLP(1) Organic Analyses
ICF Kaiser Engineers
Antech Ltd. Project No. 92-2555

Waste Characterization; 91001; LIFAC

Collected September 2, 1992

Page 1 of 2

Parameter

cAS(2)

Number Units

Sample Identification
9209-0232

#3 Ecopomizer Hopper A

TCLP Volatile Organic Analyses:(8260)(3)
Benzene
2-Butanone
Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
1,1-Dichleroethene
Tetrachloroethene
Trichloroethene
Vinyl chloride

TCLP Base/Neutral Extractables:(8270)(3)
1l,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorcbutadiene
Hexachlorobenzene
Hexachlercethane
Nitrobenzene
Pyridine

TCLP Acid Extractables:(8270)(3)
Total Cresol (TCLP)
Pentachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

71-43-2
78-93-3
56-23-5
108-90-7
67-66-3
107-06-2
75-35-4
127-18-4
79-01-6
75-01-4

106-46-7
121-14-2
87-68-3
118-74-1
67-72-1
98-95-3
110-86-1

(4)

B7-86-5
95-95-4
88-06-2

ug/l
kg/l
L8/l
sg/l
ug/l
b/l
ug/l
sg/1
sg/1
pg/l

sg/1
pg/l
Bg/l
bg/l
Lg/l
Lg/1
ng/l

pe/1
sg/1
68/
bg/l

<50
<5000
<50
<1000
<500
<50
<50
<50
<50
<50

<500
<50

<50

<100
<500
<100
<500

<5000
<5000
<5000
<100

See footnotes at end of table.



TABLE (-3

TEREEXZT
(Continued)
Page 2 of 2
Sample Identification
cas(2} 9209-0233

Parameter

Number Units

#5 ESP Hopper Ash

TCLP Volatile Organic Analyses:(8260)(3)

Benzene

2-Butanone

Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
1,1-Dichloroethene
Tetrachloroethene
Trichloroethene
Vinyl chloride

TCLP Base/Neutral Extractables:(8270)(3)

1l,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorobutadiene
Hexachlorobenzene
Hexachloroethane
Nitrobenzene
Pyridine

TCLP Acid Extractables:(8270)(3)
Total Cresol (TCLP)
Pentachlorophencl
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

71-43-2
78-93-3
56-23-5
108-90-.7
67-66-3
107-06-2
75-135-4
127-18-4
79-01-6
75-01-4

106-46-7
121-14-2
87-68-3
118-74-1
67-72-1
98-95-3
110-86-1

(4)

B87-86-5
95-95-4
88-06-2

kg/l
s/l
wg/l
ug/1
sg/l
sg/l
ug/l
sg/1
sg/l
ug/1

6g/l
ng/l
bg/l
»g/1
sg/1
ug/1
ng/l

ng/l
ng/l
ug/1
bg/1

<50
<5000
<50
<1000
<500
<50
<50
<50
<50
<50

<500
<50

<50

<100
<500
<100
<500

<5000
<5000
<5000
<100

(1)Toxicity Characteristic Leaching Procedure (TCLP) results have not been

bias corrected.
(2)CAS = Chemical Abstracts Services.

(3)U.S. Environmental Protection Agency, 1987, Test Methods for Evaluating
Solid Waste, SW-846, 3rd ed., Office of Solid Waste and Emergency

Response, Washington, DC.

(4)m-Cresol 108-39-5, o-Cresol 95-48-7, and p-Cresol 106-44-5,



TABLE C-4

TcLP(1} organic Analyses
ICF Kaiser Engineers

Antech Ltd. Project No. 92-2555

Waste Characterization; 91001; LIFAC

Sample Identification

cas(2) Method
eter Number Units Blank
TCLP Volatile Organic Analyses:(8260)(3)
Benzene 71-43-2 ug/l <50
Carbon Tetrachloride 56-23-5 Bg/l <50
Chlorobenzene 108-90-7 ug/l <1,000
Chloroform 67-66-3 pg/l <500
1,2-Dichloroethane 107-06-2 Bg/l <50
1,1-Dichloroethene 75-35-4 pg/l <50
2-Butanone 78-93-3 6g/l <5,000
Tetrachloroethene 127-18-4 sEg/1 <50
Trichloroethene 79-01-6 Bg/l <50
Vinyl Chloride 75-01-4 pe/l <50
TCLP Base/Neutral Extractables:(SZ?O)(B)
1,4-Dichlorobenzene 106-46-7 He/1l <500
2,4-Dinitrotoluene 121-14-2 se/l <50
Hexachlorobenzene 118-74-1 ug/l <100
Hexachlorocbutadiene 87-68-3 pg/l <50
Hexachloroethane 67-72-1 wg/l <500
Nitrobenzene 98-95-3 ug/l <100
Pyridine 110-86-1 ug/l <500
TCLP Acid Excractables:(8270)(3)
Total Cresols (4) pg/1 <5,000
Pentachlorophenol 87-86-5 ug/l <5,000
2,4,5-Trichlorophencl 95-95-4 ug/l <5,000
2,4,6-Trichlorophencl 88-06-2 ug/l <100

(1)Toxicity Characteristic Leaching Procedure (TCLP) results have not been bias

corrected,
(2)cas = Chemical Abstracts Services.

(3u.s. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid
Waste, SW-846, 3rd ed., Office of S5o0lid Waste and Emergency Response,

Washington, DC.

(8)m-Cresol 108-39-4, o-Cresol 95-48-7, and p-Cresol 106-44-5.



Volatile Organic Analyses

Antech Ltd. Project No. 92-2555
Waste Characterization; 91001; LIFAC
Collected September 2, 1992

TABLE C-5
THBIEXE

EPA Method 8260(1)
ICF Kailser Engineers

Page 1 of 2
Sample Identification
cas(2) 9209-0232
Parameter Number Units f#3Economizer Hopper Ash

Acetone 67-64-1 ug/kg <500
Benzene o 71-43-2 pg/kg <25
Bromodichloromethane 75-27-4 ug/kg <25
Bromoform 75-25-2 pe/kg <25

- Bromomethane 74-83-9 ug/kg <50
2-Butanone (MEK) 78-93-3 Bg/kg <500
Carbon disulfide 75-15-0 ug/kg <25
Carbon tetrachloride 56-23-5 ug/kg <25
Chlorobenzene 108-90-7 pg/kg <25
Chlorodibromomethane 124-48-1 ue/kg <25
Chloroethane 75-00-3 pg/kg <50
Chloromethane 74-87-3 ug/kg <50
Chloroform 67-66-3 ng/kg <25
1,1-Dichloroethane 75-34-3 ug/kg <25
1,2-Dichloroethane 107-06-2 B&/KE <25
1,1-Dichloroethene 75-35-4 Bg/kg <25
cis-1,2-Dichloroethene 156-59-2 BE/kE <25
trans-1,2-Dichloroethene 156-60-5 Be/kg <25
1,2-Dichloropropane 78-87-5 BE/KE <25
cis-1,3-Dichloropropene 10061-01-5 Lbg/Kg <25
trans-1,3-Dichloropropene 10061-02-6 pg/kg <25
Ethylbenzene 100-41-4 ug/kg <25
2-Hexanone 591-78-6 Lg/kg <250
Methylene chloride 75-09-2 pe/kg 46
4-Methyl-2-pentanone (MIBK) 108-10-1 bg/kg <250
Styrene 100-42-5 sg/kg <25
1,1,2,2-Tetrachloroethane 79-34-5 ng/kg <25
Tetrachloroethene 127-18-4 bvg/kg <25
Toluene 108-88-23 ue/kg <25
1,1,1-Trichloroethane 71-55-6 BE/KE <25
1,1,2-Trichloroethane 79-00-5 HE/KE <25
Trichloroethene 79-01-6 bBg/kg <25
Vinyl chloride 75-01-4 Bg/kg <50
Xylenes (Total) 1330-20-7 sg/kg <25

See footnotes at end of table.



TABLE C=5

TURIRXX
(Continued)
Page 2 of 2
Sample Identification
cas(2) 9209-0233 ESP
Parameter Number Units #5 Hopper Ash

Acetone 67-64-1 ug/kg <13000
Benzene 71-43-2 ng/kg <630
Bromodichloromethane 75-27-4 6g/kg <630
Bromoform 75-25-2 pg/kg <630
Bromomethane 74-83-9 pg/kg <1300
2-Butanone (MEK) 78-93-3 pE/kg <13000
Carbon disulfide 75-15-0 ug/kg 730
Carbon tetrachloride 56-23-5 BE/ kg <630

" Chlercbenzene 108-90-7 BE/KE <630
Chlorodibromomethane 124-48-1 ug/kg <630
Chloroethane 75-00-3 ug/kg <1300
Chloromethane 74-87-3 ug/kg <1300
Chloroform 67-66-3 »eg/ kg <630
1,1-Dichloroethane 75-34-3 kg kg <630
1,2-Dichleroethane 107-06-2 KE/KE <630
1,1-Dichloroethene 75-35-4 pe/kg <630
cis-1,2-Dichloroethene 156-59-2 119494 <630
trans-1,2-Dichlorcethene 156-60-5 vg/kg <630
1,2-Dichloropropane 78-87-5 vg/kg <630
cis-1,3-Dichloropropene 10061-01-5 ng/kg <630
trans-1,3-Dichloropropene 10061-02-6 pg/kg <630
Ethylbenzene 100-41-4 neg/kg <630
2 -Hexanone 591-78-6 ne/kg <6300
Methylene chloride 75-09-2 sg/kg <630

. 4-Methyl-2-pentanone (MIBK)  108-10-1 ug/kg <6300
Styrene 100-42-5 ue/kg <630
1,1,2,2-Tetrachloroethane 79-34-5 sg/kg <630
Tetrachloroethene 127-18-4 BE/kg <630
Toluene _ 108-88-3 bg/Kg 2200
1,1,1-Trichloroethane 71-55-6 BE/kE <630
1,1,2-Trichloroechane 79-00-5 pg/kg <630
Trichloroethene 79-01-6 ug/kg <630
Vinyl chloride 75-01-4 HE/kE <1300
Xylenes (Total) 1330-20-7 He/kg <630

(1)y.s. Environmental Protection Agency, 1987, Test Methods for Evaluating
Solid Waste, SW-846, 3rd ed., Office of Sclid Waste and Emergency

Response, Washington, DC.

(2)cAS = Chemical Abstracts Services.



TABLE C-6

TABIEXE
Volatile Organic Analyses

EPA Method 8260(1

ICF Kaiser Engineers
Antech Ltd. Project No. 92-2555

Waste Characterization; 91001; LIFAC

Sample Identjfication

cas(2) Method
Parameter Number Units Blank

Acetone 67-64-1 BE/L <500
Benzene 71-43-2 pE/L <2

Bromodichloromethane 75-27-4 pg/l <25
Bromoform 75-25-2 pE/l <25
Bromomethane 74-83-9 Be/l <50
2-Butanone (MEK) 78-93.-3 pg/l <500
Carbon disulfide 75-15-0 pg/l <25
Carbon tetrachloride 56-23-5 sgs/l <25
Chlorobenzene 108-90-7 pg/l <25

Chlorodibromomethane 124-48-1 ug/1 <25

Chloroethane 75-00-3 s/l <50
Chloromethane 74-87-3 sg/l <10
Chloroform 67-66-3 b8/l <25

1,1-Dichloroethane 75-34-3 sg/l <5.0
1,2-Dichloroecthane 107-06-2 pg/l <5.0
1,1-Dichloroethene 75-35-4 pg/l <5.0
cis-1,2-Dichloroethene 156-59-2 BE/1 <5.0
trans-1,2-Dichloroethene 156-60-5 ug/l <5.0
1,2-Dichloropropane 78-87-5 pg/l <5.0
cis-1,3-Dichloropropene 10061-01-5 ug/l <5.0
trans-1,3-Dichloropropene 10061-02-6 sg/1 <5.0
Ethylbenzene 100-41-4 ug/l <5.0
2-Hexanone 591-78-6 pg/1 <50

Methylene chloride 75-09-2 ug/l <5.0
4-Methyl-2-pentanone (MIBK) 108-10-1 pug/l <50

Styrene 100-42-5 ug/l <5.0
1,1,2,2-Tetrachloroethane 79-34-5 ug/l <5.0
Tetrachloroethene 127-18-4 ug/l <5.0
Toluene 108-88-3 wg/l <5.0
1,1,1-Trichloroethane 71-55-6 ug/l <5.0
1,1,2-Trichlorecethane 79-00-9 ug/1l <5.0
Trichloroethene 79-01-6 pg/l <5.0
Vinyl chloride 75-01-4 ueg/l <10

Total xylenes 1330-20-7 ug/l <5.0

(1)y.s. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid
Waste, SW-846, 3rd ed., Office of Solid Waste and Emergency Response,

Washington, DC,

(Z)CAS = Chemical Abstracts Services.



APPENDIX D

PARTICULATE MATTER
DATA SHEETS AND CALCULATIONS
ESP OUTLET LOCATION

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

BASELINE ENVIRONMENTAL REPORT
SUMMARY OF SUPPLEMENTAL MONITORING

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN

RICHMOND P & L UNIT #2 BREACH

DATE: .......9-2-92

CHARGE #: ...150-399610
TEST #: .....ICF-BRE-Cl

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .01647 20.95156

2. STACK CONDITIONS
FLOW (ACFM) 255766.

(SCFM) 164085,

MOISTURE CONTENT (%) 9.54
STACK TEMPERATURE (F) 341.6

3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) : 72.0
SCFD GAS SAMPLED 40.960 -
PERCENT ISOKINETIC

102.48



KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN RICHMOND P & L
ICF-BRE-C1 9-2~92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
105.0A 845.0 258.801 .720 l1.67 1.67 65. 64. 6.5 333. 58.5
63.0 .700 l1.63 1.63 75. 65, 6.0 342. 58.0
21.0A 854.0 .310 .72 .72 80. 65, 1.0 325. 38.2
105.0B 855.0 .620 1.44 1.44 82. 67. 5.0 339. 54.5
63.0 .980 2.28 2.28 88. 69. B.0 343. 68.7
21.0B 904.0 .350 .81 .81 87. 171. 3.0 344. 41.1
105.0C 905.0 .680 1.58 1.58 90. 71. 5.0 337. 57.0
63.0 .520 1.21 1.21 93. 73. 4.0 342. 50.0
21.0C 914.0 .360 .84 .84 97. 73. 3.0 345. 41.7
105.0D 915.0 . 710 l.65 1.65 97. 75. 6.0 342. 58.4
63.0 . 020 .05 .05 89. 79. 1.0 345. 9.8
21.0D 924.0 . 510 1.20 1.20 98, 81. 4.5 349. 49.7
105.0E 925.0 .620 1.46 1.46 99. 82. 5.0 343. 54.6
63.0 .300 .71 .71 102. B82. 3.0 344. 38.0
21.0E 934.0 .660 1.56 1.56 105. 82. 5.5 341. 56.3
105.0F 935.0 .540 1.27 1.27 101. 82, 4.5 340. 50.9
63.0 .800 1.89 1.89 107. 82. 6.5 344. 62.1
21.0F 944.0 .700 l1.65 1.65 109. 85. 5.5 349. 58.3
105.0G 945.0 .520 1.23 1.23 102. 85. 4.0 341. 50.0
63.0 .750 1.77 1.77 109. 85. 6.0 341. 60.0
21.0G 954.0 .680 1.60 1.60 110. 85. 5.5 341. 57.1
105.0H 955.0 .440 1.04 1.04 105. 87. 4.0 344, 46.0
63.0 . 600 1.41 1.41 109. 87. 5.0 345. 53.8
21.0H 1004.0 304.048 .430 1.01 1.01 110. 89. 4.0 339. 45.4
ORSAT
Co2 15.0 IMPINGER NO. 1 68.7
02 4.5 2 10.7
co .0 3 1.5
N 80.5 4 .0
ABSORBED H20 9.7
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.985 5-20-92 INITIAL 0.006 CFM 5.0
METER 0.9617 5=-20-92 FINAL 0.011 CFM 8.0
PITOT 0.84 4-24-92
CONTROL BOX NO. 6 PROBE NO. 10-1 NOZZLE NO, 37



COMPONENT

Co2
co
02
N2
H20

W.
X.

Y.
Z.

AA.
BB.

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.

RICHMOND, IN RICHMOND P & L
ICF-BRE-C1 9-2-92
STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG......... Ceteeaaaaan
AVG. DELTA H (IN H20) evvevtnensonnensncnenonns
METER PRESSURE (IN. HG.).veuvuonnnnnonennnnnes
STATIC PRESSURE (IN. H20).e.veeecnanennn R
STATIC PRESSURE (IN. HG.):evveveuanronnn ceeenn
STACK PRESSURE (IN. HG.) (A+E)...ceons.. e
STACK DIMENSIONS 126.0 X 96.0 IN.
STACK AREA (SQ. FT.)evrvevunneranennnnns e
(LENGTH X WIDTH)

NOZZLE DIAMETER. .2 v seeeverveionensns Ceeeeaneas
NOZZLE AREA (5Q. FT.)eveurernenenennannsnnnens
AVG. STACK TEMP (DEG. R.).veuvrnrnnn. e
AVG. METER TEMP (DEG. R.).evvevnvennnen e
CONDENSATE VOL. (ML) evaveveennannnneonsoannnas
ABSORBED H20 (ML) e v e vvveeronnnensonenasenannnes
TOTAL H20 (ML) +evveenennsonansoaononsnnasnnans
METERED GAS (CF) vveecvnnsornonnnnonsncannnanns
GAS METER CORRECTION......v.... e e  es
CORRECTED METERED GAS (CF)..... R Ceeeaas

H20 GAS VOLUME (CF) (0.00267N(K/C).vvveeuennnn
TOTAL SAMPLED VOLUME {CF) (Q+R):ctveevenennnnn

PERCENT H20 (100R/S) e v eeenovenennens e
THEORETICAL MAXIMUM. . ...0cvnivennn. Ceeeaanenes
PERCENT WATER USED.......... ..... * ¢ o & & & 2 PS8 B

SCFD GAS SAMPLED (528%Q*C/(29.9%K)).vveeueran.
MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR

VOL.PCT./100 X (1-T/100) X WEIGHT =
.150 X .9046 X 44.0 =
. 000 X .9046 X 28.0 =
.045 X .9046 X 32.0 =
.805 X .9046 X 28.2 =
X T/100= .0954 X 18.0 =

MOLECULAR

WEIGHT OF

STACK GAS

PITOT CORRECTION. . cvuvseenensarocecnanoonncsens

AVERAGE CORRECTED VELOCITY (FPS)..... Ceeeeeeaas
[85.49*W*SQRT( (J*DELTA P)/ (V*F) )]

AVG. FLOW RATE (CFM) (X*H*60) v cvevnrannnansen

STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)......

STACK FLOW RATE (DRY) ..ccvuvennnsccccnnaasnnnas
SAMPLE TIME (SEC) .ueeerrceccranacnnnas cerenee ‘.
PERCENT ISOKINETIC....viteasnanssssnssananan ..

(T*1004U*29.92) / (528*X+AA*I*F+* (1-T/100))

29.06
1.32
29.16
1.10
.081
29.14

84.00

.2400
.000314
801.6
547.0
81.9
9.7
9l.6
45,247
.9617
43.514
4.588
48.102
9.54
100.00
9.54
40.960

WEIGHT
PER MOLE

5.97
.00
1.30
20.54
1.72

= 29.53

.840
50.75

255766.
16408S.
148434.
4320.
102.48



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN RICHMOND P & L
ICF-BRE-C1 9-2-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WI'. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)

PARTICULATE .00000 . 00630 .00000 .03750

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP.(G) IN IMP. (G)
PARTICULATE .00000 . 00000
PARTICULATE .04380
ALL MATLS. . 04380
PARAMETER GR/SCFD LB/HR
PARTICULATE .01647 20.95156

Emission rates are based on EPA Method 5.



KEYSTONE ENVIRONMENTAL RESOURCES
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN
RICHMOND P & L UNIT #2 BREACH

DATE: ..ccc.. 9-2-92
CHARGE #: ...150-399610
TEST #: oo-c-ICF-BRE-CZ
1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .01%102 14.07459
2. STACK CONDITIONS
FLOW (ACFM) 256916.
(SCFM) 165537.
MOISTURE CONTENT (%) 10.01
STACK TEMPERATURE (F) 338.1
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 72.0
SCFD GAS SAMPLED 41.635
PERCENT ISOKINETIC

103.79



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN RICHMOND P & L
ICF-BRE-C2 9-2-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN,.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
105.0H 1045.0 304.629 .410 .97 .97 84. 79. 3.0 329. 44.1
63.0 .600 1.42 1.42 95. 80. 4.5 336. 53.6
21.0H 1054.0 .480 1.14 1.14 99. 81. 4.0 331. 47.8
105.0G 1055.0 .550 1.30 1.30 99, 82. 4.5 336. 51.3
63.0 .800 1.89 1.89 104. 83. 6.0 335. 61.8
21.0G 1104.0 .710 1.68 1.68 108. 84. 5.5 346. 58.7
105.0F 1105.0 .450 1.07 1.07 104. B83. 3.5 340. 46.5
63.0 .760 1.80 1.80 109. 87. 6.0 341. 60.5
21.0F 1114.0 .730 1.73 1.73 111. 87. 5.5 340. 59.3
105.0E 1115.0 .680 l1.61 1.61 106. 89, 5.0 336. 57.1
63.0 .300 .71 .71 105. 89. 3.0 340. 38.0
21.0E 1124.0 .690 l.63 1.63 110. 89. 5.0 341. 57.7
105.0D 1127.0 .780 1.85 1.8B5 102. 89. 6.0 345. 61.4
63.0 .100 .24 .24 101. 89. 1.0 342. 22.0
21.0D 1136.0 .510 1.21 1.21 105. 89. 4.0 341. 49.6
105.0C 1138.0 -.630 1.49 1.49 105. 89, 4.5 342. 55.1
63.0 .540 1.28 1.28 110. 89. 4.0 335. 50.8
21.0C 1147.0 .420 .99 .99 110. 89. 3.0 338. 44.9
105.0B 1149.0 .710 l1.68 1.68 106. 89. 5.5 333. 58.2
63.0 .560 1.33 1.33 1l1l1. 90. 4.0 335. 51.7
21.0B 1158.0 .330 .78 .78 109. 990. 3.0 340. 39.8
105.0a 1209.0 .800 l1.89 1.89 S2. 87. 6.0 335. 61.8
63.0 .630 1.49 1.49 102. 85. 4.5 338. 55.0
21.0A 1218.0 351.303 .280 .66 .66 103. B87. 2.5 340. 36.7
ORSAT
Co2 14.7 IMPINGER NO. 1 68.7
02 4.4 2 14.9
co .0 3 1.6
N 80.9 4 .0
ABSORBED H20 13.0
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.985 5-20-92 INITIAL 0.016 CFM 6.0
METER 0.9617 5=20-92 FINAL 0.007 CFM 8.0
PITOT 0.84 7-31-92

CONTROL BOX NO. 6 PROBE NO. 10-2 NOZZLE NO. 37



KEYSTONE ENVIRONMENTAL RESOQURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.

RICHMOND, IN RICHMOND P & L
ICF~BRE-C2 9-2-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG......... Ceeaneeas ..
B. AVG. DELTA H (IN H20) eeveevvnrannrnnacss ceens
C. METER PRESSURE (IN. HGu.)eeeevvoenanonnnnracans
D. STATIC PRESSURE (IN. H20) :uvvuereeneancncocsnas

E. STATIC PRESSURE (IN. HG.)eveeevooeanrocnsncsas
F. STACK PRESSURE (IN. HG.) (A+E).veuoeeuvenconens
G. STACK DIMENSIONS 126.0 X 96.0 IN.
H. STACK AREA (SQ. FT.)evrenereoeocncananennronns
(LENGTH X WIDTH)
NOZZLE DIAMETER. .« eecasncoesncovencnaansessns

I. NOZZLE AREA (SQ. Fl.)everoneeencenncnnns R
J. AVG. STACK TEMP (DEG. R.)vvveeenocncnacanssnns
K. AVG. METER TEMP (DEG. R.)eeeeuenenrorocnasssnn
L. CONDENSATE VOL. (ML) s eusuceenasnsnnocaceaassas
M. ABSORBED H20 (ML) .+©eevevuvnnnnnnns et .
N. TOTAL H20 (ML) eevveennnenenonnsnonaosnananeens
O. METERED GAS (CF)eveuvsesneesennrnrocnanoonannns
P. GAS METER CORRECTION. ....eeeveuenscnn Ceeeaen -

Q. CORRECTED METERED GAS (CF) v evecencnnennncnss
R. H20 GAS VOLUME (CF) (0.00267N(K/C).cvvuvennnnn

S. TOTAL SAMPLED VOLUME (CF) (Q+R)evecvevesns R
T. PERCENT H20 (100R/S) e eeceenncnrnrncncnneaanneos
THEORETICAL MAXIMUM. . evveueennnonnnnn e aeeeeean
PERCENT WATER USED. .. cueverensornnnn Ceeeaeeaas
U. SCFD GAS SAMPLED (528*%Q#*C/(29.9%K))..vcevocann
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT  VOL.PCT./100 X  (1~T/100) X WEIGHT =
co2 .147 X .8999 X 44.0 =
co 000 X .8999 X 28.0 =
02 .044 X .8999 X 32.0 =
N2 .809 X .8999 X 28.2 =
H20 X T/100= .1001 X 18.0 =
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION. . s e vnoenncnrerennennness ceen
X. AVERAGE CORRECTED VELOCITY (FPS)..... Cereaeanan
[85.49*W*SQRT{ (J*DELTA P)/(V*F)})
Y. AVG. FLOW RATE (CFM)  (X*H%60).......... Ceeee
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......
STACK FIOW RATE (DRY) v v vvvrvensnenenconnennanss
AA. SAMPLE TIME (SEC) eeevoeeecnsonanecascnnsonnanns
BB. PERCENT ISOKINETIC...... Ceeeaeeeereereaesana.

(T*100%U*29.92) / (528 *X*AA*XI*F* (1-T/100))

29.06
1.33
29.16
l1.10
.081
29.14

84.00

«2400
.000314
798.1
555.1
85.2
13.0
98.2
46.674
.9617
44.886
4.992
49.878
10.01
100.00
10.01
41.635

WEIGHT
PER MOLE

5.82
.00
1.27
20.53
1.80

= 29.42

-840
50.98

256916.
165537.
148970.
4320.
103.79



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN RICHMOND P & L
ICF-BRE-C2 9-2-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WI. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)

PARTICULATE . 00000 .01130 .00000 .01850

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
PARTICULATE .02980
ALL MATLS. .02980
PARAMETER GR/SCFD LB/HR
PARTICULATE .01102  14.07459

Emission rates are based on EPA Method 5.



KEYSTONE ENVIRONMENTAL RESOQURCES
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN

RICHMOND P & L UNIT #2 BREACH

DATE: .......9=2-92

CHARGE #: ...150-399610
TEST #: -« 4w .ICF—BRE-C3

1. EMISSION RESULTS

GR/SCFD LB/HR

———— e —

2. STACK CONDITIONS

FLOW (ACFM)

258653.
(SCFM) 167224.
MOISTURE CONTENT (%) 10.09
STACK TEMPERATURE (F) 335.4

— . — T — -

i — T M L i o ——— I S S e — T S S i — S P - —

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 72.0
SCFD GAS SAMPLED 41.324
PERCENT ISOKINETIC 102.07



KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, 1IN RICHMOND P & L
ICF-BRE-C3 9-2-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
105.0A 1412.0 352.453 .760 1.73 1.73 79. 75. 8.0 339. 60.4
63.0 .610 1.43 1.43 84. 75. 7.0 332. 53.9
21.0A 1421.0 .300 .71 .71 89. 75. 4.0 329, 37.7
105.08B 1422.0 .730 l1.72 1.72 9%0. 77. 8.0 333. 59.0
63.0 .570 1.34 1.34 97. 79. 6.5 335. 52.2
21.0B 1431.0 . 340 .80 .80 99, 80. 4.0 338. 40.4
105.0C 1432.0 .660 1.55 1.55 97. 80. 7.0 332. 56.1
63.0 .600 1.41 1.41 103. 82. 6.5 335. 53.6
21.0C 1441.0 .410 .96 .96 104, 82. 5.0 336. 44.3
105.0D 1442.0 . 690 l1.62 1.62 102. 84. 7.0 337. 57.5
63.0 .100 -24 .24 100. B85, 1.0 338. 21.9
21.0D 1451.0 .560 1.32 1.32 105. 85. 6.0 338. 51.9
105.0E 1452.0 .670 1.58 1.58 105. 87. 7.0 339. 56.8
63.0 .280 .66 .66 104. 89. 3.0 336. 36.6
21.0E 1501.¢C . 680 1.60 1.60 108. 89. 7.0 335. 57.0
105.0F 1502.0 +480 1.13 1.13 103. 89. 5.0 340. 48.1
63.0 . 800 1.88 1.88 109. 89. 8.0 335. 61.9
21.0F 1511.0 . 740 1.74 1.74 110. 89. 8.0 337. 59.6
105.0G 1512.0C -.540 1.27 1.27 104, 89, 6.0 337. 50.9
63.0 .800 1.88 1.88 110. 90. 8.0 336. 61.9
21.0G 1521.0 .670 1.58 1.58 111. 90. 7.0 335. 56.6
105.0H 1522.0 .480 1.13 1.13 101. 91. 5.0 333, 47.9
63.0 .650 1.57 1.57 111. 92. 7.0 335. 55.8
21.0H 1531.0 398.614 .520 1.25 1.25 112. 91. 6.0 330. 49.7
ORSAT
coz 14.7 IMPINGER NO. 1 74.2
02 4.2 2 11.5
co .0 3 1.1
N 8l.1 4 .0
ABSORBED H20 11.6
CONTROL BOX CALIBRATIONS ' LEAK CHECK
FACTOR DATE RATE IN.HG
CRIFICE 1.985 5-20-92 INITIAL 0.014 CFM 5.0
METER 0.9617 5-20-92 FINAL 0.011 CFM 11.5
PITOT 0.84 7=31-92

CONTROL BOX NQ. 6 PROBE NO. 10-2 NOZZLE NO. 37



BARO
AVG.
METE
STAT
STAT
STAC
STAC
STAC



KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS, INC.
RICHMOND, IN RICHMOND P & L
ICF-BRE-C3 9=-2-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)

PARTICULATE .00000 .01100 .00000 .02400

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP.(G)
PARTICULATE .00000 .00000
PARTICULATE .03500
ALL MATLS. .03500
PARAMETER GR/SCFD LB/HR
PARTICULATE .01304 16.80850

Emission rates are based on EPA Method 5.
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APPENDIX E
PRODUCTION INFORMATION
LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

BASELINE ENVIRONMENTAL REPORT
SUMMARY OF SUPPLEMENTAL MONITORING

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA
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GEOMETRIC PITOT CALIBRATION

Caliper #_x ¢ r -39 Probe#_ /0. /
Precheck Dute: -
Post Check ___ Instals:
/7 c
de /O
k -
g oc” > al, al = <lle
Bl= 1-00 \
o B! B‘ = <§o
Blx_ 3.0 e
Fx0.520
p=_0,0169" B=<0.1250" (s FrewY)
&
ve 0.0169" V = €0.03125% (v: F Ang,
Wa O ﬂ& W?_O"
X=_0- 263 X 20750
1.|J (34" using 12" nozzle)
v=_ &./35 Y330
1.08 .t < .50 'g Z=_2R.950 2520

hh
2.10 8, <A <3.00 0,

Dy=_Q. 3_'21

Dy > 187510 3757
(3/16” 10 3/8")

®
e
DO | ‘ Z ;
Sﬂ ™ sin;"m 1

STATIC MyssUST
ram

2 Y A



APPENDIX G

PARTICULATE MATTER DATA SHEETS AND CALIBRATIONS
ANALYTICAL RESULTS AND EMISSIONS CALCULATIONS
ESP OUTLET LOCATION

LIFAC NA DEMONSTRATION PROJECT
RICHMOND POWER AND LIGHT
WHITEWATER VALLEY GENERATING UNIT #2

BASELINE ENVIRONMENTAL REPORT
SUMMARY OF SUPPLEMENTAL MONITORING

ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA



ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA

PARTICULATE MATTER AND SULFURIC ACID EMISSION RESULTS TESTING
CONDUCTED AT RICHMOND POWER AND LIGHT

FIELD DATA SHEETS AND CALIBRATION RESULTS
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ICF KAISER ENGINEERS, INC.
PITTSBURGH, PA

PARTICULATE MATTER AND SULFURIC ACID EMISSION RESULTS TESTING
CONDUCTED AT RICHMOND POWER AND LIGHT

ANALYTICAL RESULTS AND EMISSION CALCULATIONS
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R PORT TO:

Page 1

K._ystone Environmental Resources

3000 Tech Center Drive
M nroeville PA 15146
R : IFC Kaiser

ATTENTION: John Shimshock

E_OJECT ID: 399610-04

P.0. NUMBER:

CERTIFIED BY

WORK ORDER: M92-12-169
DATE RECEIVED: 23-DEC-1992
DATE REPORTED: 6-JAN-1993

PREPARED BY:

Keystone Lab - Monroeville

3000 Tech Center Drive

Monrceville, PA 15146
{412) 825-9600

Please call the above number if you have any questions regarding this Work
Order. NOTE: All samples will be retained for 60 days. Unused scil and -
waste samples will be returned to you at no charge. Alternately, Keystone
can make disposal arrangement for a fee.

Samples included in this report:

Keystone
Sample ID

Client’s
Sample Name

s A P o el W D S mm A e e we i R W A P M NI M M A S S G W SN A A A R S P S SR M R WD M S A R S G S G R W AR

M92-12-169-003
M92-12-169-004
M92-12-~169-005
M92-12-~169-006
M82-12-~169-007
M92-12-169-008
M92-12~-169-009

ICF-BRE-1
JCF-BRE-1 DUP
ICF-BRE-2
ICF-BRE-2 DUP
ICF-BRE-3
ICF-BRE-3 DUP
ICF-BRE~-ELANK

Date Sample
Collected Matrix
21-DEC-199%2 WATER
WATER
21-DEC-1992 WATER
WATER
21-DEC-19982 WATER
WATER

21-DEC-1992 WATER

i 1alyses and Descriptions referred to in this report.

Analysis ID

Parameter Description

S e e D S D Y WD e e e A T WP e D R R S e W T M WD MG P WP S D T LA M e D e b S e b T S

Sulfur Dioxide



6 IN-1993 Page 1
KEYSTONE 128 - MNRCEVILIE

- Summary of Analytical Results

Date received: 23-DRC-1992 Qustaver: Keystcre Bwiramental Resources Jb rare: M2-12-169

Samles
Keystae ID 169-003 165-004 169-005 169=006 169-007 169-008 169-009
Dete Sampled 21-TEC-1992 2-TrC-19%2 21-Dpr-19492 21DFr-1992
Custarer I 1C-=E-1 I-ERE~]1 0P ICF-BRE-2 ICF-FFE~2 P I(F-PRE-3 ICF-H¥E~3 TP ICF-BRE~RLANK
Paraweters Units
sr * 007 007 005 .005 007 007 <0.001

* Sulfur Diceide as grams of sulfirdic acid.



KEYSTONE ENVIRONMENTAL RESOQURCES
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS
RICHMOND, IN
BCILER NO.2 OUTLET BREECHING

DATE: .......12-18-92
CHARGE #: ...150-399610
TEST #: .....ICF-BRE~1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR PPM
PARTICULATE .11358 139.60420
SULFURIC ACID .00298 3.66003 1.67433

—— S S S e elie S S T S e ——— Sy G ey S . e W D e e S S T Y S S A - ————— A . —— -

2. STACK CONDITIONS

FLOW (ACFM) 243154.

(SCFM) 156325.
MOISTURE CONTENT (%) 8.27
STACK TEMPERATURE (F) 341, 3

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 36.203
PERCENT ISOKINETIC 112.50



KEYSTONE ENVIRONMENTAL RESOQURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, IN BOILER NO.2 OUTLET
ICF-BRE-1 12-18-92

FIELD DATA AND VELOCITY CALCULATICONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
115.5D 650.0 898.235 .300 .58 .58 65. 65. 3.5 336. 37.8
94.5 .450 .86 .86 67. 63. 5.3 340. 46.4
73.5 .500 .96 .96 68. 61. 6.5 342. 48.9
52.5 .750 1.44 1l.44 69, 59. 10.5 342. 59.9
31.5 .800 1.53 1.53 67. 58. 12.0 342. 61.9
10.5D 705.0 ©907.502 .400 77 .77 66. 56. 6.0 324, 43.3
115.5C 709.0 9807.502 .350 .77 .77 60. B3. 5.0 337. 40.8
94.5 .550 1.22 1.22 63. 52. 8.7 343. 51.3
73.5 .200 .44 .44 62. 51. 3.1 342. 30.9
52.5 .900 1.99 1.99 64. 51. l6.0 344. 65.7
31.5 .900 1.99 1.99 59, 49, 16.0 344. 65.7
10.5C 724.0 917.900 .750 1.66 1.66 58. 49, 13.3 343, 60.0
115.5B 727.0 917.900 .430 .95 .95 57. 47. 7.0 341. 45.3
94.5 .600 1.33 1.33 60. 47. 11.0 344. 53.7
73.5 .600 1.31 1.31 61. 47. 11.0 342. 53.6
52.5 .010 .02 .02 56. 46. 1.0 343, 6.9
31.5 .700 1.53 1.53 61. 46. 13.0 344, 58.0
10.5B 742.0 926.435 .450 .98 .98 61. 46, 8.0 343. 46.4
115.5A 744.0 926.435 .400 .87 .87 58. 45. 6.2 342. 43.8
94.5 .400 .87 .87 60. 45. 6.2 343, 43.8
73.5 .800 1.74 1.74 62. 45. 16.0 342. 61.9
52.5 .650 1.42 1.42 60. 46. 12.0 343. 55.8
31.5 .400 .87 .87 60. 46. 6.5 343. 43.8
10.5A 759.0 934.023 .220 .48 .48 60. 46. 3.8 341. 32.4
ORSAT
coz2 14.0 IMPINGER NO. 1 -23.7
02 6.0 2 42.4
co .0 3 24.4
N 80.0 4 .0
ABSORBED H20 | 26.1
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.724 11-12-92 INITIAL LT 0.02CFM 5.0
METER 1.0094 11-12-92 FINAL 0.050CFM 16.0

PITOT 0.84 12-11-92

CONTROL BOX NO. 3 PROBE NO. 15-1 NOZZLE NO. 37



KEYSTONE ENVIRONMENTAL RESOQOURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, IN BOILER NO.2 OUTLET
ICF~BRE~1 12-18-52
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HG.:uvevvvuroonnennens
B. AVG. DELTA H (IN H20) st enenuenuencnnenoennnn,
C. METER PRESSURE (IN. HG.)......... R e
D. STATIC PRESSURE (IN. H20)...eevonn.. Ceeeenaen
E. STATIC PRESSURE (IN. HGu)evrevuvnsnunnnnns cen
F. STACK PRESSURE (IN. HG.) (A+E).uveervncanen cee
G. STACK DIMENSIONS 96.0 X 126.0 IN.
H. STACK AREA (SQ. FT.)uueeeuvnnnennn. i cee
(LENGTH X WIDTH)
NOZZLE DIAMETER. s e s v ovensunnsosoconensaoennnns
I. NOZZLE AREA (SO Flu)evnernenuonennenennennnns
J. AVG. STACK TEMP (DEG. Ru)uenuvroeoononaennnnnn
K. AVG. METER TEMP (DEG. Ru)vevuerenennernenennns
L. CONDENSATE VOL. (ML} . teeeuneonusanennanennnns
M. ABSORBED H20 (ML) ..uveuuruenenonnnnen. e
N. TOTAL H20 (ML) e euvuvnseansnoenaneocnsaennnnns
O. METERED GAS (CF)uecruucnccnnennnennnnennnnnnns
P. GAS METER CORRECTION.....cov..... et
Q. CORRECTED METERED GAS (CF)+vuvecvnsnecenennnnns
R. H20 GAS VOLUME (CF) (0.00267N(K/C).vvsucnennnn.
S. TOTAL SAMPLED VOLUME (CF) (Q+R) eeceeecavesnnns
T. PERCENT H20 (100R/S) .evvenencenconansennanenen
THEORETICAL MAXIMUM. s v v v vvenorneonnnoonannnnnns
PERCENT WATER USED. . vvvuonnenrnonnnnonnas cen
u. SCﬁ?’GAS SAMPLED (528%Q%C/(29.9%K)) . v vueennaan
v. MOLECULAR WEIGHT OF STACK GAS
MOXISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT  VOL.PCT./100 X  (1~T/100) X WEIGHT =
co2 .140 X .9173 X 44.0 =
co .000 X .9173 X 28.0 =
02 .060 X .9173 X 32.0 =
SULFURIC ACID .000 X .9173 X 98.0 =
N2 .800 X .9173 X 28.2 =
H20 X T/100= .0827 X 18.0 =
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION: s e esvuseenoncesoncncnsnonaennns
X. AVERAGE CORRECTED VELOCITY (FPS)...e.oco... cee
[85.49*W*SQRT({ (J*DELTA P)/(V*F) )]
Y. AVG. FLOW RATE (CFM) (X*H*60) ¢ o vevnnnnnnnnennn
Z. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)......
STACK FLOW RATE (DRY) e v et vuencnnucnonsanacennsse
AA. SAMPLE TIME (SEC) s evueenenenonosnsenennacnnsss
BB. PERCENT ISOKINETIC. . vuvusernnennsoonnonnannnns

(T*100*U*29.92) / (528*X*AA*I*F*(1-T/100) )

29.22
1.11
29.30
-.40
-.029
29.19

84.00

.2400
.000314
801.3
516.3
43.1
26.1
69.2
35.788
1.0094
36.124
3.256
39.380
8.27
100.00
8.27
36.203

WEIGHT
PER MOLE

5.65
.00
1.76
.00
20.69
1.49

= 29.60

.840
48.24

243154,
156325,
143401.
3600.
112.50



KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, IN BOILER NO.2 CUTLET
ICF-BRE-1 12-18-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.

PARAMETER WL, (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .037580 .00Go0 .22910
SULFURIC ACID . 00000 .00000 .00000 .00000

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
SULFURIC ACID .00000 .00700

PARTICULATE .26700

SULFURIC ACID .00700

ALL MATLS. .27400
PARAMETER MW PPM GR/SCFD LB/H R
PARTICULATE .11358 139.60420
SULFURIC ACID 98,0 1.67 .00298 3.66003

Emission rates are based on the PP method.
The results include total sample train catch



KEYSTONE ENVIRONMENTAL RESQURCES
ATR QUALITY ENGINEERING

ICF KAISER ENGINEERS
RICHMOND, IN
BOILER NO.2 OUTLET BREECHING

DATE: .......12-18-92

CHARGE #: ...150-399610
TEST #: .....ICF-BRE-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR PPM
PARTICULATE .05531 78.50984
SULFURIC ACID .00193 2.73553 1.08371

. — ——— o e A T T — i ol T —— e T — — ok S A W o —— T P —— i D g s s e M S S S —— . v W

2. STACK CONDITIONS

FLOW (ACFM) 282613,

(SCFM) 181694.
MOISTURE CONTENT (%) 8.86
STACK TEMPERATURE (F) 341.3

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 60,0
SCFD GAS SAMPLED 39.952
PERCENT ISOKINETIC 107.52



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, IN BOILER NO.2 OUTLET
ICF-BRE-2 12-18-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG T VACUUM TEMP VELOCITY
POINT TIME (DRY)CF 1IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
115.5D 1445.0 937.087 .400 .76 .76 44. 35. 3.0 336. 43.6
94.5 . 350 .66 .66 46. 36. 2.5 340. 40.9
73.5 .550 .99 .99 Bl. 37. 4.0 342. 51.4
52.5 .850 1.55 1.55 656. 39. 6.1 342. 63.9
31.5 .700 1.27 1.27 58. 40. 5.2 342. 58.0
10.5D 1500.0 946.117 .600 1.09 1.09 59. 41. 5.0 324. 53.1
115.5C 1502.0 946.117 .650 1.18 1.18 58, 42. 5.0 337. 55.7
94.5 .700 1.29 1.29 62. 44. 5.0 343. 58.0
73.5 .800 47 .47 65. 45. 5.8 342. 62.0
52.5 . 950 1.76 1.76 67. 46. 7.0 344. 67.6
31.5 .900 1.67 1,67 67. 47. 6.9 344. 65.8
10.5C 1517.0 956.811 .850 1.58 1.58 68, 48. 6.5 343. 63.9
115.5B 1518.0 956.811 .850 1.58 1.58 65. 48. 6.2 341. 63.8
94.5 .800 1.49 1.49 70. 49. 6.0 344. 62.0
73.5 .550 1.02 1.02 66. 49. 4.0 342. 51.4
52.5 .400 .75 .75 65. 50. 3.0 343. 43.8
31.5 .700 1.31 1.31 66. 50. 5.2 344. 58.0
10.5B 1533.0 966.412 .550 1.03 1.03 e66. 50. 4.0 343. 51.4
115.5A 1534.0 966.412 .700 1.31 1.31 64. 49. 5.2 342. 58.0
94.5 .800 1.50 1.50 66. 50. 6.0 343. 62.0
73.5 .900 1.69 1.69 67. 49. 7.0 342. 65.7
52.5 . 650 1.22 1.22 66. 49. 5.0 343, 55.9
31.5 . 500 .94 .94 65. 49. 4.0 343. 49.0
10.5A 1549.0 976.378 .350 .66 .66 63. 49, 2.8 341. 41.0
ORSAT
CcO2 14.0 IMPINGER NO. 1 -12.0
02 6.0 2 39.0
co .0 3 26.1
N 80.90 4 .0
ABSORBED H20 29.3
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.724 11-12-92 INITIAL LT 0.02CFM 5.0
METER 1.0094 11-12~92 FINAL LT 0.02CFM 7.0
PITCT 0.84 12-11-92

CONTROIL BOX NO. 3 PROBE NO. 15-1 NOZZLE NO. 37



KEYSTONE ENVIRONMENTAL RESOURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, IN BOILER NO.2 OUTLET
ICF-BRE-2 12-18-92
STACK SAMPLING CALCULATIONS
A. BAROMETRIC PRESSURE IN. HGuveveevoenoanonaaons 29.22
B. AVG. DELTA H (IN H20) 4evrocuenneneaneancnnaannn 1.20
C. METER PRESSURE (IN. HG.)eeeerenennncnncnnnnnns 29.31
D. STATIC PRESSURE (IN. H20)..... et ereeeeneeaaes -.40
E. STATIC PRESSURE (IN. HGe)eeveovecencenacnnaans -.029
F. STACK PRESSURE (IN. HG.) (A+E).uvevecrnocancnnn 29.19
G. STACK DIMENSIONS 96.0 X 126.0 IN.
H. STACK AREA (SQ. FT.)veeereneeenensanenanennnns 84.00
(LENGTH X WIDTH)
NOZZLE DIAMETER......... e v eeeaeeas .2400
I. NOZZLE AREA (SQ. Fl.)evecrnnrenaanonnnanannns . .000314
J. AVG. STACK TEMP (DEG. Ru)vveveneneernernnennas 801.3
K. AVG. METER TEMP (DEG. R.)vvvvvnevcannnneneans .. 513.8
L. CONDENSATE VOL. (ML) evveounnnvonnmnanaennans .- 53.1
M. ABSORBED H20 (ML)} .v.veuocencennn e eeraaaeaaas 29.3
N. TOTAL H20 (ML) v vvreencunannennnnesnnennsanannns 82.4
O. METERED GAS (CF).vveeecrnnenanns e - 39.291
P. GAS METER CORRECTION. . :veeevorennnncncenennnns 1.0094
Q. CORRECTED METERED GAS (CF)eevvoenronnnnonnnnes 39.660
R. H20 GAS VOLUME (CF) (0.00267N(K/C)uveuvenennnn 3.857
S. TOTAL SAMPLED VOLUME (CF) (Q+R).uvceeeeoac.. cenn 43.517
T. PERCENT H20 (100R/S)....... Ceeisaseearaaneaen . 8.86
THEORETICAL MAXIMUM. st vvvvrnesnnnncensancnnnns 100.00
PERCENT WATER USED....... e eeeeeeeeree s 8.86
U. SCFD GAS SAMPLED (528%Q%*C/(29.9%K)).vuevnane.. 39,952
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL.PCT./100 X  (1-T/100) X WEIGHT = DPER MOLE
co2 .140 X .9114 X 44.0 = 5.61
co .000 X .9114 X 28.0 - .00
02 . 060 X .9114 X 32.0 = 1.75
SULFURIC ACID .000 X .9114 X 98.0 = .00
N2 .800 X .9114 X 28.2 = 20.56
H20 X T/100= .0886 X 18.0 = 1.60
MOLECULAR
WEIGHT OF
STACK GAS = 29.52
W. PITOT CORRECTION. . v vvnerocnnnasnsnscnsncnsennons .840
X. AVERAGE CORRECTED VELOCITY (FPS).eceeeeeencanas 56.07

[85.49*W*SQRT( (T*DELTA P)/ (V*F)}]

Y. AVG. FLOW RATE (CFM) (X*H*60) vvvevenneanneans  282613.

Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 181694.

STACK FLOW RATE (DRY) e v eveveeesansnsocnenneeanss 165501,

AA. SAMPLE TIME (SEC)..... et ee e s 3600.

BB. PERCENT ISOKINETIC. . s ucsuenennencenoenennenans 107.52
(J*100*U*29.92) / (528 *X*AA*I*F#* (1-T/100))



KEYSTONE ENVIRONMENTAL RESQURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, IN BOILER NO.2 OUTLET
ICF-BRE-2 12-18-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.

PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE . 00000 .05970 .00000 .08380
SULFURIC ACID . 00000 . 00000 .00000 . 00000

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
SULFURIC ACID .00000 .00500

PARTICULATE .14350
SULFURIC ACID .00500
ALL MATLS. .14850

PARAMETER MW PPM GR/SCFD LB/H R
PARTICULATE .05531 78.50984
SULFURIC ACID 98.0 1.08 .00193 2.73553

Emission rates are based on the PP method.
The results include total sample train catch



KEYSTONE ENVIRONMENTAL RESOURCES
- AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS
RICHMOND, IN

BOILER NO.2 OUTLET EREECHING

DATE: ..... ..12-18-92
CHARGE #: ...150-399610
TEST #: ..... ICF-~BRE-3

1. EMISSICN RESULTS

PARAMETER GR/SCFD LB/HR PPM
PARTICULATE .10479 142.73610
SULFURIC ACID .00290 3.94454 1.62833
2. STACK CONDITIONS
FLOW (ACFM) 272048.
(SCFM) 174071.
MOISTURE CONTENT (%) 8.71
STACK TEMPERATURE (F) 344.7
3. SAMPLING CONDITIONS
SAMPLE TIME (MIN.) 60.0
SCFD GAS SAMPLED 37.225
PERCENT ISOKINETIC

104.39



POINT
115.5D
94.5
73.5
52.5
31.5
10.5D
115.5C
94.5
73.5
52.5
31.5
10.5C
115.5B
94.5
73.5
52.5
31.5
10.5B
115.5A
94.5
73.5
52.5
31.5
10.5a

KEYSTONE ENVIRONMENTAL RESOURCES, INC.
ATIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND,
ICF-BRE=-3

IN

BOILER NO.2 OUTLET
12-18-92

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTE
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
TIME (DRY)CF IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
1700.0 976.8868 .600 1.08 1.08 46&6. 39. '11.0 348. 53.8
. 750 1.35 1.35 50. 41. 14.2 348. 60.2
1.100 1.98 1.40 50. 42. 18.0 349. 72.9
.900 1.62 1.32 48, 42. 18.0 348. 65.9
.550 .99 .99 50, 42, 10.2 325. 50.8
1715.0 986.968 .550 .99 .99 53. 42. 10.2 322. 50.7
1716.0 986.968 .650 1.18 1.18 54. 42. 12.8 347. 56.0
. 600 1.09 1.09 55. 42. 12.2 349. 53.9
.750 1.36 1.36 56. 43. 17.0 349. 60.2
.800 1.46 1.35 53, 43. 18.0 348. 62.1
. 900 1.64 1.28 50. 43. 18.0 348. £§5.9
1731.0 997.232 .700 1.27 1.27 49. 43. 18.0 348. 58.1
1732.0 997.232 .700 1.27 1.27 52. 42. 15.0 346. 58.1
.800 1.45 1.45 53. 42. 18.0 348. 62.1
.200 .36 .36 51, 43. 3.3 348. 31.1
.250 .45 .45 53. 42. 4.0 348. 34.7
.600 1.09 1.09 57. 43. 11.0 347. 53.8
1747.01005.917 .400 .72 .72 57. 43. 6.8 347. 43.9
1748.01005.217 .600 1.09 1.09 57. 43. 10.8 346. 53.8
.800 }.45 1.45 59, 43. 16.0 348. 62.1
.800 1.45 1.45 56. 44. 17.1 348. 62.1
.550 .99 .99 54. 44. 10.0 348. 51.5
.350 .63 .63 56. 44. 5.7 346. 41.1
1803.01013.065 .200 .36 .36 56. 44. 3.0 323. 30.6
ORSAT
Co2 14.5 IMPINGER NO. 1 -20.6
02 5.0 2 39.0
Cco .0 3 21.%5
N 80.5 4 .0
ABSORBED H20 35.4
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTCR DATE RATE IN.HG
ORIFICE 1.724 11-12-92 INITIAL LT 0.02CFM 5.0
METER 1.0094 11-12-92 FINAL 0.050CFM 18.0
PITOT 0.84 12-11-92
CONTROL BOX NO. 3 PROBE NO. 15-1 NOZZLE NO. 37



KEYSTONE ENVIRONMENTAL RESOURCES, INC.

AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, IN BOILER NO.2 OUTLET
ICF-BRE-3 12-18-92

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.:veevrorranononnnns
B. AVG. DELTA H (IN H20) et ervenoenenncnannannnnns
C. METER PRESSURE (IN. HG.)ueeeuvensnoanoannnonnans
D. STATIC PRESSURE (IN. H20) .uuveeeeononancnnonns
E. STATIC PRESSURE (IN. HG.)vevevorvoneonnnnnnnns
F. STACK PRESSURE (IN. HG.) (BA+E)evucevcecsvrnons
G. STACK DIMENSIONS 96.0 X 126.0 IN.
H. STACK AREA (S5Q. FT.).eeuc.. e sere e
(LENGTH X WIDTH)
NOZZLE DIAMETER. ..:veveceonsenns v eenaeeeeaans
I. NOZZLE AREA (SO. Fl.) vereenernrocaneencnnanns .
J. AVG. STACK TEMP (DEG. R.}.vsvunn. et
K. AVG. METER TEMP (DEG. R.)..vv... et
L. CONDENSATE VOL. (ML) euvvenenonnennanenns R
M. ABSORBED H20 (ML)......... ettt
N. TOTAL H20 (ML) .....c.... e tieeisateee e,
O. METERED GAS (CF).vvvvnveneennnnnennn e
P. GAS METER CORRECTION..... et reree s
Q. CORRECTED METERED GAS (CF) et vvvuennennnennns ..
R. H20 GAS VOLUME (CF) (0.00267N(K/C).veueeeecnens
S. TOTAL SAMPLED VOLUME (CF) (Q+R)vveecnsnen e
T. PERCENT H20 (100R/S) et v vevansnusennnncsnnnnnns
THEORETICAL MAXIMUM....... et reeneenaes R
PERCENT WATER USEDu v voeveeennnnnenracasananns
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))....... ceen
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT~-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT
co2 .145 X .9129 X 44.0
co . 000 X .9129. X 28.0
02 .050 X .9129 X 32.0
SULFURIC ACID .000 X .9129 X 98.0
N2 .805 X .9129 X - 28.2
H20 X T/100= .0871 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS
W. PITOT CORRECTION....eveveenns. Ceeeeereereaaan
X. AVERAGE CORRECTED VELOCITY (FPS).:ueevnoecncnnns
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
Y. AVG. FLOW RATE (CFM) (X*¥H*60) v vevuenennnennns
Z. STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)......
STACK FLOW RATE (DRY).vevuvr... Ceetearaeneeanan.
AA. SAMPLE TIME (SEC)..... e e eteeaeaeaeaaaan
BB. PERCENT TSOKINETIC. . vveeueensecesancnsnannonns

29.22
1.08
29.30
-.60
~.044
29.18

84.00

.2400
.000314
804.7
507.8
39.9
35.4
75.3
36.197
1.0094
36.537
3.485
40.022
8.71
100.00
8.71
37.225

WEIGHT
PER MOLE

i

5.82
.00
1.46
.00
20.72
1.57

o

= 29.58

.840
53.98

272048.
174071.
158915.
3600.
104.39

(TJ*100*U*29,.92) / (528*X*AA*T*F* (1-T/100))



KEYSTONE ENVIRONMENTAL RESCURCES, INC.
AIR QUALITY ENGINEERING

ICF KAISER ENGINEERS

RICHMOND, 1IN BOILER NO.2 GQUTLET
ICF-BRE~3 12-18-92

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.

PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 . 08550 .00000 .16780
SULFURIC ACID . 00000 . 00000 .00000 .00000

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00000 .00000
SULFURIC ACID .00000 .00700

PARTICULATE .25330
SULFURIC ACID .00700
ALL MATLS. .26030

PARAMETER MW PPM  GR/SCFD LB/H R
PARTICULATE ' .10479 142.73610
SULFURIC ACID 98.0 1.63 .00290 3.94454

Emission rates are based on the PP method.
The results include total sample train catch



